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DEFINIYIONS
1DA publishes the follgwing documents to reped the results of its work,
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declzions stiscting .aajor programs, (L) address issues of significant concern to the
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to ensure their high quality and relevance to the problems shidied, and they are released
by the Presidant of iDA.

CGroup Reports

Group Reporis record the findings ana results of 10A established working groups and
panals comaosed of senier individuals addressing major issues which otherwise would be
the subject of an IDA Regort. IDA Group Reports ars reviewed ty the senior Individuals
regponsible for the project and othars as sefected by INA o ensure their high qualily and
relavance 1o the prablems studiad, and are releases by the President of IDA.

Papers

Paperz, also authoritative and cazetully considersd products of 1DA, address studies that
are nsrrower ia scope than thase covered In Repartx. (DA Papers are reviewed to ensure
that they megi iine Righ siendards eipscies of eferesd papsrs In profescions! lonmale pr

f6rmal Agency reposts.

Docutnents

iDA Documents are used fos the convenience of the sponsors of the analysts (a) to record
substantive work dons In quick resction studles, (b) to record the procesdings of
corfersnces and meetings. () to make svailable prelimingry and tentztive results of
analyses, () 1o record data developed in the course of an investigstion, of (e) to forwurd
intosmatiun that Is essentially unanalyzed and unevalualed. The review of 1DA Documents
is suited to thair content and Intended uge.

The work regoried ir. this document was conductad undes contract MDA 903 89 C DOG3 for
the Departrent of Osfense. The pudiication of this IDA ducument doeg not Indicaio
engorsement by the Department of Defense, nor should the contents be construed as
reflecting { 1@ otficial position of that Agency.




IDA PAPER P-2990

COST ANALYSIS OF THE
MILITARY MEDICAL CARE SYSTEM:
FINAL REPORT

Matthew S. Goldberg, Project Leader :
Accesion For

Stanley Chin Bernard J. McHugh
Joseph F. Dorris Melanie G. Mutton g’l{f TCEQ&' g
Stanley A Horowitz  Stephen K. Welman | [ = "2 5
James A. Lee Kathryn L. Wilson | | © 077 o
Daniel B. Levine Joseph-Panl Wilusz | = "5 00
By ...
D tibhiond T

Avand Dl Codes

Dist fival a dior
15 Pt

September 1994 J'

Al

Approvad for public releass; distribution wnilmied.

—

30TTD 2

o110 qU ALTTY ITart

O
&

INSTITUTE FOR DEFENSE ANALYSES

Contraci MDA 903 89 C 0003
Task T-Q7-1085




2 R W mh

o\
i‘
.

PREFACE

This paper was prepared by the Institute for Defense Analyses (IDA) for the Office
of the Director (Program Analysis and Evaluation) under a task entitled, “Cost Analysis of
the Military Medical Care System.” The objective of the task was to analyze the cost of
U.S. military medical-care facilities under current policies and under proposed
alternatives. This paper completes the task by describing the data used in the analysis,
explaining the cost functions that were estimated, and assessing the in-house costs of four

alternatives for peacetime medical care.

This work was reviev-ed within IDA by Thomas P. Frazier, Timothy J. Graves,
Christopher Jehn, Katherine L. Railey, and Karen W. Tyson.
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I. INTRODUCTION AND SUMMARY

A. BACKGROUND

Sectien 733 of the National Defense Authorization Act for Fiscal Years 1992 and
1993 directed the Department of Defense (DoD) to conduct “a systematic review of the
military medical care system required to support the Armed Forces during a war or other
conflict, and any adjustments to that system required to provide cost-¢ffective health care
in peacetime to covered beneficiaries.” [Emphasis added ]! To satisfy this mandate, the
DoD contracted with several organizations, among them the Institute for Defense Analyses
(IDA) to conduct the so-called Section 733 Study. Under two separate task orders, IDA
conducted a survey of military health-care beneficiaries, and a cost analysis of military
hospitals. The results of the survey anmalysis are reported in a companion paper.?
Preliminary findings of the cost analysis were reported in a previous paper.? The current
paper supersedes the previous one. None of the analyses or conclusions of the previous
paper have changed; they have been supplemented by additional analyses not ceporte
earlier.

The motivation behind the congressional concern is illustrated by reference to
Figure iI-1. DoD medical expenditures may be roughly measured by the medical program
elements in Major Force Program 8 of the Futre Years Defense Program (FYDP).4

! United States House of Representatives, “National Defense Authorization Act for Fiscal Years 1992
and 1993,” Conference Report, Report 102-311, November 13, 1991, Section 733, pp. 123-126.

2 Philip M. Lurie, Karen W. Tyson, Michael L. Fineberg, l.arry A, Waisanen, James A. Lee, James A.
Roberts, Mark E. Sicffert, and Bette S. Mahoney, “Analysis of the 1992 DoD Survey of Military
Medical Care Beneficiaries,” Institute for Defense Analyses, Paper P-2937, January 1994.

3 Matthew S. Goldberg, Joseph F. Dorris, Stanley A. Horowitz, James A. Lee, Daniel B. Levine.
Bernard J. McHugh, Melanie G. Mutton, Larry A. Waisanen, Stephen K. Welman, and Kathryn L.
Wilson. “Cost Analysis of the Military Medical Care System: Data, Cost Functions. and Peacetime
Care,” Institute for Defense Analyses, Paper P-2938, January 1994.

4 Chapter il of this paper develops more comprehensive measures of medical expenditures, which
consider Major Force Programs other than just Program 8 (Training, Medical, and Other General
Personnel Activitics). For examining aggregate trends, however, expenditures in Program 8 are quite
sufficient.
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Measured against the right-hand scale, medical expenditures have grown steadily, reaching
about $14 billion by fiscal year (FY) 1991. Medical expenditures have grown even more
sharply as a share of the declining DoD budget. The growth in the medical share of the
DoD budget i1s a bit misleading, however, because much of the decline in the overall
budget is due to reductions in weapon-system procurement since the late 1980s. It might
be argued that weapon-system procurement does not provide a proper basis of comparison
for medical expenditures, because the latter are driven more by the existing force structure
than by new procurement. Therefore, we have displayed for comparison not the total DoD
budget, but rather the total operations and support cost (on the left-hand scale), defined as
operations and maintenance plus military personnel cost. Even relative to this more stable
baseline, the share accounted for by medical expenditures has shown a dramatic increase.

DD Operations and Support DoD Medical Costs
180+ 14
-
1691 e .4
1~ 4 _1_71-1‘,-1“_ Tu
100-“ r r o L L pmany
— e LI i
S L, 10
120 T T ] 7 +
a2 L b 4 i
L] » - [ ]
wd L1LITT i
14
so-L
;)
604
3[4
40}

20 I 2
o] t H + $ $ t } [¢)
71 72 73 74 75 76 77 78 79 80 81 82 B) 84 g5 86 87 88 89 90 91

Fiscal Year

Hote: Costs are in billions of FY92 dollars.
Figure I-1. DoD Operations and Support Versus Medical Costs

The increase in medical expenditures largely parallels that observed in the civilian
sector.> One partial explanation, often made regarding the civilian sector, is the
introduction of new, expensive technology for the diagnosis and treatment of disease. In
addition, both sectors are subject to demographic changes that may drive even larger cost
growth in the future. For exampie, retired military personnel are eligible for medical care

5 The literawre is voluminous; one recent example is Burton A. Weisbrod, “The Health Care
Quadrilemma: An Essay on Technology Change, Insurance, Quality of Care, and Cost Containment,”
Journal of Economic Literature, Vol. 29 (June 1991), pp. 523-552.
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at Military Treatment Facilities (MTFs) on a space-available basis. Retired military
personnel under age 65 are also eligible for DoD-sponsored care from civilian providers
under the Civilian Health and Medical Program of the Uniformed Services (CHAMPUS).
The size of the active-duty force is being reduced, primarily through attrition rather than
retirement. The population of retired personnel is projected to remain relatively stable;
moreover, retired personnel have longer life expeciancies than ever before. Figure I-2
displays official projections from the Office of the Assistant Secretary of Defense (Health
Affairs) of trends in the beneficiary population. According to these projections, the
number of active-duty medical beneficiaries will decrease from 2.05 million in FY92 to
1.7% million in FY98, a 13% cumulative decline. However, the number of retired
beneficiaries under age 65 will decline only slightly over the same period, from 1.16

million to 1.09 million.

Millions of Beneficiaries

L Active duty
04 . — : |
FY92 FY93 FY54 FYa5 FY96 FY97 FY98

Figure I-2. Trends in DoD Beneficiary Population

B. THE SECTION 733 STUDY

Careful analysis is required to isolate the major components of cost growth in
military medicine: trends in the beneficiary population, in per-capita utilization, and in unit
cost that are common to both the military and civilian sectors, and differential trends in
unit cost between the military and civilian sectors. To help analyze the components of cost
growth, DoD formed several internal working groups and contracted with outside



organizations, including IDA. The Section 733 Study was coordinated by the Director for
Program Analysis and Evalvation (PA&E). He chaired a Steering Committee consisting of
the Assistant Secretary of Defense for Health Affairs, the Assistant Secretary of Defense
for Personnel and Readiness (P&R), the Assistant Secretary of Defense for Reserve
Affairs, the DoD Comptroller, the Joint Staff Director for Logistics (J-4), and
representatives of the three Service Secretaries.

The team structure that supported the Steering Committee is illustrated in
Table I-1. The survey of beneficiaries was directed by a DoD working group, chaired by
an official from OASD(P&R). In close coordination with that working group, the IDA
Survey-Analysis Team designed the survey questionnaire, developed the sampling plan,
and analyzed the survey responses. Technical support to the IDA Survey-Analysis Team
was provided by the Defense Manpower Data Center (DMDC), which is an element of
OASD(P&R). In particular, DMDC fielded the survey and coded the survey responses.

Tabtle I-1. Assignment of Tasks in the Section 733 Study

Organization Task Description
Beneficiary Survey Working Group Survey of beneficiaries
[OASD(P&R)]
IDA Survey-Analysis Team Survey of beneficiaries
(questionnaire, sampling plan, analysis)
Defense Manpower Data Center Survey of beneficiaries

(fielding, coding of responses)
Peacetime Altemnatives and Costs Working Group ~ Design, cost analysis of peacetime alternatives

[OD(PA&E)]
IDA Cost-Analysis Team Cost analysis of in-house medical system
RAND Corporation Utilization and civilian cost projections

(largely based on survey data)
Wartime Medical Requirements Working Group Wartime medical requirements
[OD(PA&E)]
OASD (Health Affairs) Other medical issues

The cost analysis was directed by a DoD working group, chaired by an official
from OD(PA&E). This paper documents the efforts of the IDA Cost-Analysis Team,
charged with estimating the costs of in-house medical care. The RAND Corporation was
charged with projecting peacetime health-care utilization under several analytical cases.
These cases involve either increasing or decreasing the number of MTFs, plus a variety of

contractual arrangements to obtain care for DoD beneficiaries from the civilian sector.
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RAND’s utilization analysis was largely based on the survey developed by IDA. in turn,
RAND’s utilization analy:is formed the basis for IDA’s estimation of in-house medical
costs. RAND was responsible for projecting the cost of civilian-sector care under each

analyticai case.

The development of wartime medical requirements was directed by a DoD working
group, chaired by an official from OD(PA&E). A team within OASD (Health Affairs)
examined other medical issues raised in the congressional language. In addition to the
formal working-group structure, IDA received considerable assistance throughout the
study from the staffs of the Assistant Secretary of Defense for Health Affairs and the
Surgeons General of the Army, Navy, and Air Force.

The relationships among the various teams are further illustrated in Figure 1-3. In
close coordination with a working group chaired within OASD(P&R), the IDA Survey-
Analysis Team designed the survey questionnaire. RAND contributed some questions
pertinent to its utilization analysis. Once the IDA Survey-Analysis Team completed both
the survey questionnaire and the sampling plan, DMDC distributed the survey and coded
the responses. The raw survey database was then returned to TDA, where the data were
“cleaned” (i e, screened for inconsistent responses) and weighted. The cleaned and
weighted data were then passed to RAND for use in its utilization analysis.

Wartme Requirements Predict requeaments
g Group UNder wartms scenamo
2 -beds
(ODPrLE) edical parsonnel
-ActveReserve
Fredct
Estmate wal Estmaie psacetime cost Estmate relatonships h
1DA Cost: Fren HB=1 ot medical resources r~B=! betweon arectcaracost e JFPctoare
Anarysts Team medcal costs requirsd fot wartme and MTF workioad Cost unaat
-Sufvey quesbonnane -*Clean® data i Ansyze
1 -
DA Survey = ~Ssmpkng plan - Augment data sutvey data
Analyss Team ‘
Oevep Pradct Praart
Contrdute atvrnstves for I tizabon unger cvman cost
RAND Heaih- sutvey peacetme Care aematves under akernzuves
Care Study questons
~Freks survey
oMoC B _Cose rasponses

Figure {-3. Information Flow in the Section 733 Study
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The upper portion of Figure I-3 describes the activities of the IDA Cosi-Analysis
Team. The first task was to estimate total medical expenditures in the FY90 FYDP. This
task invoived identifying medical expenditures outside of Major Force Program 8
(Training, Medica!, and Other General Personnel Activities). The second task was to
estimate the portion of the total that represents the peacetime cost of the medical resources
required for wartime. The wartime requirements, expressed as numbers of beds and
inedical personnel, were provided by the OD(PA&E) Wartime Medical Requirements
Working Group.

The final two IDA tasks were estimating regression relationships between medicai
workload and cost at MTFs, and predicting MTF costs under each analytical case.
Although the four IDA tasks appear separable, the first two tasks delimit the last two tasks
in the following way: the analytical cases must preserve sufficient in-house medical
resources, even during peacetime, to meet the wartime medical demand. Therefore, cost-
effectiveness criteria are applied only to the portion of in-house medical resources above

that required for wartime.

Several important qualifications apply to the IDA cost analysis. As stated, the
ability to meet wartime medical requirements is preserved in all analytical cases under
consideration. Second, the quality of peacetime medical care for DoD beneficiaries 1s
assumed to be constant across all analytical cases. Given these two assunptions, a cest-
effectiveness comparison across cases reduces to a simple comparison of peacetime cost.

It is important to note that IDA was tasked to analyze only the costs of in-house
medical care. IDA was not tasked to perform an overall assessment of the cost-
effectiveness of expanding, contracting, or otherwise restructuring the military health-care
system. The latter assessment requires as well the RAND Corporation’s projections of thc
cost of civilian-sector care purchased for military beneficiaries. The IDA and RAND cosi
projections were integrated by OD(PA&E), and appear in that office’s executive report.©

Note also that IDA estimated only the custs of in-house medical care borne by
DoD, not those borne by beneficiaries through deductib!cs and co-pzyments. However,
deductibles and co-payments are reflected in the executive report prepared by

6 “The Economics of Sizing the Military Medical Establishment: Executive Report of the
Comprehensive Stedy cf the Military Health Care System,” Department of Defense, Office of the
Director (Program Analysis and Evaluation), March 1994
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OD(PA&E). Moreover, that report also discusses the assignment of responsitility for the
employer’s share of medical costs and the related issue of DoD collection of payments
from third-party insurers. Those important issues involve the shifting of cost among
various parties, but do not affect the tutal in-house costs estimated by IDA.

C. PEACETIME SPENDING ON MILITARY MEDICAL CARE

Chapter II contains our estimate of peacetime spending on military medical care
during FY90. We define “wartime” as a situation in which one of the specific scenarios
defined by the Wartime Medical Requirements Working Group is in force. All other
situations are defined as “peacetime,” notwithstanding hostilities or humanitarian efforts in
which U.S. forces might be engaged. A portion of the costs incurred in peacetime are
generated in an effort to maintain the capability for wartime casnalty care. The Section
733 Study takes the view that the resources for wartime casualty care must be controlled
by DoD directly rather than by the civilian sector. However, the medical personnel
required in wartime need not be drawn exclusively from the active military component,
but may also include reservists and DoD civilians. In either case, only the personnel and
other resources In excess of the wartime requircment are subject to 2 cost-effectiveness
comparison with the civilian sector in peacetime.

An existing estimate of total medical spending for FY90 was available in the *“‘Cost
of Medical Activities (COMA) Report.”7 That report was constructed by identifying fully
and partially medical program elements in the FYLP, primarily in Major Force Program R
(Traning, Medical, and Other General Personnel Activities). Our estimate refines the
COMA report in four ways:

¢ ncorporation of more recent appropriation data,

* identification of additional military and civilian medical personnel, mostly
outside of Major Force Program 8,

¢ eadjustment of pay and allowance factors for military medical personnel, and
¢ inclusion of permanent change-of-station costs.

The COMA estimate for FYQ0 was $14.1 billion, whereas our revised estimate is
$15.6 billion or 10.6% higher. The breakout by Service is shown in Figure I-4. About half

7 “Cost of Medical Activities (COMA) Report,” Office of the Assistant Secretarv of Defense (Health
Affairs), April 9. 1991.




of the total adjustment, roughly $750 million, is for military personnel in program
elements not considered in the COMA report. Of the $750 million, about $300 million
corresponds to medical perscnnel in Major Force Program 2 (General Purpose Forces).
Another $300 million corresponds to Army medical personnel whose Major Force
Program could not be determined, though the majority are presumed to belong to Program

2 as well.
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Figure 14, Summary of IDA Adjustments to FY90 Medical Costs

Chapter 1V contains our estimate of the portion of FY90 medical costs required to
maintain the wartime medical capability. This capability consists of two major

components:

e the casualty-based component, determined by wartime casualty and disease/
non-battle injury (DNBI) leveis, and

e the wartime medical structure, composed of medical personnel organic to
combat and combat-support units (e.g., the medical platoon of an infantry

battalion), and essentially independent of casualty and DNBI levels.
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The casualty and DNBI levels were estimated by the Wartime Medical
Requirements Working Group ¥ Specifically, they estimated both the numbers of beds (by
Service, theater, and echelon of care) and the numbers of physicians (by Service, medicai
specialty, and Active or Reserve component) comprising the casualty-based component of
wartime medical care. In estimaiing the peacetime cost of these physicians, we assumed
that they are occupied in peacetime by practicing medicine at MTFs in the continental
United States (CONUS). Each such physician is supported by certain numbers of other
personnel (e.g., nurses, medical technicians, hospital administrators, and so on). The
resulting “physician team” also incurs non-salary costs for materials, supplies, and capital
equipment. We estimated the peacetime cost per physician team using data from the
Medical Expense and Performance Reporting System (MEPRS), which is described more
fully in the next section. This treatment is conservative, tending 10 overstate peacetime
costs, because some physicians engage in peacetime activities that are considerably less
costly than practicing medicine in CONUS MTFs (e g., serving on headquarters staffs).
However, the wartime casualty-based requirements (for both care in theater and care of
CONUS evacuees) could be satisfied by simply drawing physicians out of CONUS MTFs,
and our approach estimates the peacetime costs of these physicians.

A different method was used to estimate the peacetime costs of the wartime
medical structure. We selected a subset of the fully and partially medical program
elements enumerated in the estimate of total medical cost found in Chapter I1. Specifically,
we identified medical personnel associated in peacetime with combat units, combat-
support units, or management headquarters in operational commands. Some 79% of these
peacetime costs are found in Major Force Program 2 (General Purpose Forces), and 18%
are found in Major Force Program 5 (Guard and Reserve Forces). Note that our approach
is based on actual personnel assignments during peacetime, rather than requirements that
may be only partially funded during peacetime. In addition, we omitted potential structural
clements such as peacetime training, administration, research and development, and
Service headquarters. We omitted these elements because it proved impossible to isolate
the wartime components of the corresponding program elements. Despite our efforts, the
concept of wartime medical structure remains poorly defined. An alternative estimate of

8 -wanime Medical Requirements Study in Response to Section 733. National Defense Authorization
Act for Fiscal Years 1992 and 1993 (U),” Department of Defense. Office of the Director (Program
Analysis and Evaluation). Secret, January 1994,



the medical personnel (though not the corresponding peacetime costs) comprising the
wartime structure 1s found in the report of the Wartime Medical Requirements Working
Group.®

We estimate that the peacetime costs of the structural and casualty-based
requirements were nearly equal in FY90, each about $1.2 billion. Figure 1I-5 shows the
breakout by Service, further distinguishing the casualty-based cost by location (theater
versus CONUS evacuees). The structural and casualty-based subtotal of $2.4 billion
represents 15.6% of our revised estimate of total medical expenditures ($15.6 billion). The
Army accounts for 52% of the subtotal, the Navy accounts for 28%, and the Air Force, the
remaining 20%.

1,350 qeeoecmencccsarecsscaaanceccannasacenetasenasnteccenaanitcntanneneanonan
.............................. JI il conus I
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Millions of FY30 Dollars

Army Navy Air Force

Figure I-5. Total Peacetime Cost of Wartime Medical Reqguirements,
by Location and Service

D. REGRESSION MODELING OF MTF COST

Chapters IlI and V describe the regression models that IDA has developed to relate
cost and workload at MTFs. The primary data source for these models is MEPRS. 1t is
important to recognize that MEPRS is not a patient-level cost-accounting system. Instead,
MEPRS reports cost and workload within a three-digit hierarchical chart of accounts,

9 “Wartime Medical Requirements Study in Response to Section 733.”
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corresponding to workcenters within an MTF. MEPRS includes the costs of materials and
supplies, plus military, civilian, and contract personnel. In addition, MEPRS includes a

depreciation allowance for purchases of mod~rnization and replacement equipment.

To compare the cost-effectiveness of in-house medical care with medical care
purchased from the civilian sector, the same set of cost elements must be present on both
sides of the ledger. We investigated six areas in which MEPRS potentially omits or
understates cost elements required for comparability with the civilian sector:

e management headquarters,

e facilities construction,

e central automation support,

e MEPRS Special Programs accounts,

s  base operations and real property maintenance, and

¢ military personnel pay and allowances.

The understatement of costs proved significant in all but the final two areas. Table
I-2 shows the factors that we developed to adjust for the understatement of costs. These

factors are specific to Service and inpatient versus ambulatory care. The factors range
between 10.6% and 16.9%, and arc described in detail in Chapter IIL

Table |-2. MEPRS Adjustment Factors

Service Inpatient Expenses Ambulatory Expenses
Army 16.9% 13.2%
Air Force 12.8% 10.6%
Navy 13.3% 11.2%

Chapter V develops the MTF cost models used to project the cost of inpatient and
ambulatory care under each analytical case. The models project cost at each individual
facility given levels of inpatient and ambulatory workload, physical capacity measured in
terms of operating beds, and the volume of Graduate Medical Education (GME) activity.
The facility-level costs are then summed over all facilities to estimate the system-wide

costs of providing care at military hospitals under each analytical case. Costs of providing
care within the civilian sector, and paid through CHAMPUS, have been separately
estimated by the RAND Corporation.




The cost models reveal a constant marginal cost of about $3,000 per inpatient
discharge from medical centers. The marginai cost per discharge from community
hospitals is not a constant; instead, it decreases for the larger hospitals, which exhibit
returns to scale. Similarly, the marginal cost of an ambulatory visit is constant for medical
centers, constant (at a higher level) for stand-alone clinics, but decreasing for the larger
commurity hospitals. The cost models also contain estimates of the cost per additional
operating bed, and the cost per additional resident or intern enrolled in a hospital’'s GME

program.

E. COST PROJECTIONS FOR THE ANALYTICAL CASES

The Section 733 Study examined four analytical cases for the provision of
peacetime medical care. The current paper centains summary descriptions of each
analytical case, plus detailed development of in-house medical costs. The cases are more
fully described in a RAND Corporation publication.! The IDA projections of in-house
medical costs under each analytical case are found ir Chapter VI of this paper. The
projections of c1v1han-sector costs for each analytical case are found in the RAND
ion. An overall assessment of the cost-effectiveness of each case

Coip poia tion pub
requires integration of the IDA and RAND cost projections, as well as consideration oi

third-party collections and beneficiary deductibles and co-payments. These overall
assessments were performed by OD(PA&E), and appear in the executive report.!!

1. Casesland2

Case 1 is a minor excursion from historical FY92 data, reflecting managed-care
initiatives that had not yet been fully implemented during that year. Non-active-duty
beneficiaries would continue to have a choice between care provided at MTFs and care
provided in the civilian sector under CHAMPUS. However, a preferred-provider feature is
assumed to be available that offers discounts for care received from civilian providers on a

specified list.

10 Sysan D. Hosek, Bruce W. Bennett, Joan Buchanan, M. Susan Marquis, Kimberly A. McGuigan, Jan
M. Hanley, Roger Madison, Afshin Rastegar, and Jennifer Hawes-Dawson, “The Demand for Military
Health Care: Supporting Research for a Comprehensive Study of the Military Health Care System,”
RAND Corporation, MR-407-1-0SD. September 1994,

1 “The Economics of Sizing the Military Medical Establishment.”
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Two versions of Case 2 were examined, each involving expansion beyond current
MTF capacity. A new hospital would be constructed only if the potential catchment-area
population could support at least 70 beds. The only potential catchment area that satisfied
this criterion was Fort McPherson, Georgia (near Atlanta), for which a new 94-bed facility
was notionally constructed. Using similar factors relating beds to catchment-area
population, MTF capacity was increased by a total of 949 operating beds at 16 existing
hospitals. These expansions would provide access to MTFs for individuals who currently
must use CHAMPUS.

The difference between the two sub-cases rests in the rate at which MTF workload
replaces CHAMPUS workload. Under Case 2C,!2 workload is drawn into MTFs at a
one-to-one rate, so that total (i.e., MTF plus CHAMPUS) workload 1s held constant. This
case resolves to a pure efiiciency comparison between care provided in MTFs and care
purchased through CHAMPUS. Under Case 2, 1t is recognized that the increase in MTF
workload would p:obably exceed the reduction in CHAMPUS workload, as beneficiaries
respond to the lower co-payments in MTFs. Total cost is higher under this case, which
reflects an increase i1 demand for medical care as well as an efficiency comparison.

In-house cost estimates for ail of the anaiyiical cases arc presented in Ch
The increased in-house cost of moving from Case 1 to Case 2C is $265 million or 4.2%.
Note aga:n that this comparison does not reflect the net change in the rotal cost of medical
care for the DoD beneficiary population. Computation of the net change requires an
estimate of the corresponding reduction in CHAMPUS cost, which is found in the RAND
Corporation publication and not reported here The full movement to Case 2, recognizing
the increase in total workload, is an additional $206 million or 3.2%. The overall increase
in cost is rather modest, because the increase in 1,043 operating beds represents only about
9% of the FY92 capacity of roughly 12,000 operating beds in the United States.

2. Case3

Case 3 moves in the opposite direction, shifting as many beneficiaries as possible
to civilian health care while maintaining the military’s capability to treat wartime
casualties. The facilities and medical personnel required for wartime would be employed

i . . . . . .
12 The nomenclature “Case 2C™ is used becanse two earlier variations, Cases 2A and 2B, were discarded
after preliminary analy sis by the study team.




in peacetime primarly to care for active-duty personnel. Non-active-duty beneficiaries
could choose from among up to three civilian options (where available):

e Fee-for-Service (FFS) plan, offering the same co-payments and deductibles
currently found in CHAMPUS;

e  Preferred Provider QOrganization (PPO), offering a restricted set of medical
providers but a five percentage-point reduction in the beneficiary cost share;
and

¢ Health Maintenance Organization (HMO), subjecting beneficiaries to more
aggressive management, but cffering lower co-payments and a somewhat
more generous range of services (¢.g., adult preventive care).

Two sub-cases were again examined. Under Case 3A, only six MTFs are retained
in CONUS for reception of wartime evacuees and referral to either civilian or Veterans
Administration hospitals. Under Case 3B, a total of eleven MTFs are retained in CONUS,
providing sufficient capacity for the first 60 days of care required by wartime evacuees
under some of the scenarios. The MTFs retained in each sub-case were selected by RAND
within guidelines provided by the OD(PA&E). These MTFs are among the newer and
better-eguipped, are geographically dispersed, and are located close to either major naval

ports or Air Mobility Command bases.

The cost of active-duty medical care at MTFs ranges between $1.5 and $1.8 billicn
under Case 3, depending on the exact sub-case and fiscal year under consideration. Some
care would coniinue to be provided to non-active-duty beneficiaries at MTFs, in part to
provide the correct clinical mix for military physicians. For example, cardio-thoracic
surgeons would require a number of patients over age 65 to provide opporwnities for heart
surgery. Even with small numbers of non-active-duty beneficiaries, plus referrals of
active-duty personnel from the outlying clinics, excess capacity would persist at the eleven
MTFs. This capacity could be filled by non-active-duty beneficiaries being treated in
MTFs under the auspices of civilian hzalth plans. However, the costs of treating these
latter beneficiaries are charged against the civiliau health plans, and appear in the RAND
estimaies rather than the IDA estimates.

3. C(Cased

Case 4 requires that non-active-duty beneficiaries enroll in a single medical pian
and receive all of their care exclusively from that plan. MTFs would be reccnfigured as
HMOs, responsible for providing all required care to their enrollees either through their
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own staffs or through civilian subcontracts. Other enroliment options mighi include
Fee-for-Service plans and Preferred Provider Organizations. Beneficiaries who select
ether of those options would forfeit any eligibility for care at MTFs. Finally, active-duty
personnel would continue 10 receive care at MTFs or at the outlying military clinics.

Under Case 4, the military hospital system would directly compete with the civilian
sector for beneficiary enroilment. DoD could use premiums to regulate the enroliment
decision, thereby assuring sufficient enrollment in the military system to fill MTF
capacity. In order to calibrate the enrollment decision, RAND considered three premium

structures:
e Cased4A  Equal premiums for all plans.

¢ Case4B: Premiums for civilian plans that exceed those for the MTF plan by
$20 per month for individuals and $5C per month for families.

o CasedC: Premiums for civilian plans that exceed those for the MTF plan by
$30 per month for individuals and $75 per month for families.

According to RAND projections, Case 4B yields a total of 6.2 million
beneficiaries, including all active-duty personnel residing in MTF caichment areas.
Compared to FY92 levels, Case 4B yields ambulatory visits within 1% and inpatient
dispositions about 20% higher. Thus, Case 4B most closely approximates the current
situation, enabling the existing set of MTFs to remain open and operate at slightly more
intense utilization levels.

Both workload and cost increase as we move from Case 4A to Case 4B, and again
from Case 4B to Case 4C. This result reflects the widening premium advantage that the
MTF system enjoys in the latter cases, encouraging more DoD beneficiaries to enroll in
the MTF plan. Compared to historical data, total in-house cost is 19.4% lower under Case
4A, but 6.3% higher under Case 4B and 14.9% higher under Case 4C. Of course,
computation of the net change in total cost requires an estimate of the corresponding
reduction in the cost of civilian health plans purctased for DoD beneficiaries. Estimates of
civilian health-plan cost are found in the RAND Corporation publication.
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Il. PEACETIME SPENDING ON THE
MILITARY MEDICAL CARE SYSTEM

This chapter estimates total DoD spending on military medical care during FY90.
These costs are regarded as peacetime spending, despite the fact that U.S. forces were
engaged in several areas of the world during that year. Such contingencies may very well
exist in most future “peacetime” years. “Wartime,” in this study, refers to the specific

scenario considered in Chapter IV.

The analysis reported in this study makes a distinction between two types of
military medical expenditures in peacetime: those that purchase resources in anticipation
of wartime needs, and the remaining expenditures, which act strictly as a part of tota)
compensation (i.e., as payment-in-kind). This chapter 1s concerned with estimating the
total level of both types of spending. Chapter IV focuses on the cost of the resources
needed for war, and Chapters V and VI consider alternatives to the second type of cost,

those that exceed wartime needs.

The cost analysis presented in this and succeeding chapters is limited in several
respests. First. it deals solely with costs. In particular, the quality of peacetime medical
care for DoD beneficiaries is assumed to be constant across all analytical cases, so we are
observing pure differences in cost without the confounding effect of differences in
quality. Although quality is not explicitly examined in the cost analysis, it was examined
in the Section 733 Study via the survey of beneficiaries.!

Second, in response to the congressional directive, the costs deal strictly with
sperding by DoD. The study does not consider the spending for iilitary medicine by
other government agencies, such as the Department of Veterans Affairs, which cares for
wart:me casualties who have been separated from military service. Also excluded are the
costs that Service families pay for civilian care through co-payments and deductibles.

! Philip M. Lurie. Karen W. Tyson. Michael L. Fineberg, Larry A Waisanen, James A. Lee, James A.
Roberts. Mark E. Sieffert, and Bette 8. Mahoney, “Analysis of the 1992 DoD Survey of Military
Medical Care Beneficiaries.” Institute for Defense Analyses, Paper P-2937, January 1994.
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Those costs are discussed in the executive report published by the OD(PA&E).2 Finally,
all costs in this study are estimated in FY90 dollars.

A. METHODOLOGY

The costs of peacetime spending were calculated by anaiyzing the FY90 costs
reflected in the 1991 Cost of Medical Activities (COMA) report? and adjusting these
costs for a number of factors developed in this chapter. The COMA was actually an
annual series of reports prepared by the Assistant Secretary of Defense (Health Affairs)
that identified, by Service and appropriation, Program Elements (PEs) in the Future
Years Defense Program (FYDP) that contained medical resources. The COMA report
included all the resources for those PEs whose titles and descriptions in the “Program
Element Dictionary™ indicated that they were obviously fully dedicated to medical care.
In addition, it included a portion of the resources yor a few PEs that were not fully
dedicated to medical care but that, to varying degrees, contributed to, or required
resources from the medical mission. While the COMA has proved to be an excelient
starting point, we felt a number of areas needed adjustment in order to capture the full
cost of military medical care. The present study attempts to estimate this cost by making
the following adjustments to the COMA figures:

e incorporating more recent appropriation data,

e identifying additional military and civilian medical personnel,

e  adjusting the pay rates of military medical personnel, and

¢ including permanent change-of-station (PCS) costs.

The remainder of this chapter describes the adjustments, discusses the
calculations, and presents the numerical results.

2 “The Economics of Sizing the Military Medicai Establishment: Executive Report of the
Comprehensive Study of the Military Health Care System,” Departmem of Defense, Office of the
Director (Program Analysis and Evaluation), March 1994,

3 “Cost of Medical Activities (COMA) Report,” Office of the Assistani Secretary of Defense (Health
Affairs). April 9. 1991.

4 “Department of Defense FYDP Program Structure.” Office of the DoD Comptroller, Publication
DoD 7045.7-H. April 1992.
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B. ADJUSTMENTS

1. More Recent Appropriation Data

The 1991 COMA report used cost figures for FY90 that were listed in the FY90
column of the FY92-93 President’s Budget. These were the latest figures available at the
time. We have used instead figures from the FY90 column of the FYDP database that
was used to construct the FY94 President’s Budget. The result is that the FY90 data have
had an additional two years to stabilize. Table II-1 summarizes the results of comparing
the FY90 cost of the PEs contained in the COMA report with the FY90 cost reflected in
our later data for those same PEs. The net adjustment is an increase of $217 million, or
1.5%.

Table li-1. Adjustment for Later FYDP Data
{Millions of FY90 Dollars)

Dollar Percentage
COMA Adjustment Adjustment FYDP
Army £5,553.1 $135.8 2.45% $5,6889
Navy $3,863.1 $55.1 1.43% $3,918.2
Air Force 542198 $45 0.11% $4,224.2
DoD Agencies $453.6 $22.0 4.85% $475.6
Total $14,0896 $217.4 1.54%  $14,306.9

2. Additional Medical Personnel

Some 33 Army PEs, 28 Navy PEs, and 36 Air Force PEs were enumerated in the
COMA report (see the list in Appendix A). In order to establish whether there were
additional PEs that provide funding or support to the medical mission, we obtained a data
extract from the Defense Manpower Data Center (DMDC) on military personnel with a
medical occupational specialty.

DoD uses two classification systems to describe occupational speciaities. The first
s a Service-specific system of Military Occupational Specialties, or MOSs. In this paper,
we use “MOS” in its generic sense. The Navy’s terms for “MOS” are Navy Officer Billet
Classification (NOBC) code and Navy Enlisted Classification (NEC) code; the Air
Force’s term is Air Force Specialty Code (AFSC). There are actually three MOS
designations, a “primary” and “secondary” MOS, which describe the individual’s formai
skill training, and a “duty” MOS, which describes the type of work in the individual’s
present duty station. For the purposes of this study, we have defined “medical personnel”
as individuais with either a medical primary MOS (regardless of duty MOS), or a
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combination of medical duty and medical secondary MOS. This definition dnes not
include indivicuals with a medical secondary MOS serving in non-medical duty
positions, nor individuals serving in medical duty positions but with neither a primary
nor a secondary medical MOS. The latter exclusions amounted to roughly 200 officers
{0.4% of the DMDC database) and 6,000 enlisted personnel (5.6% of the database).

The second classification system is a unified DoD Occupaticnal Specialty Code
that was constructed several years ago to ease comparisons across Services. The
“Occupational Cenversion Manual™® provides a translation between the two systems by
listing the Service MOSs under each DoD code. With a few exceptions, the medical
MOSs are those in DoDD Occupationali Code 6 (Health Care) for officers, and DoD
Occupational Code 3 (Health Care Specialists) for enlisted personnel.

DMDC provided a data extract of military medical personnel as of 30 September
1990 (close of FY90). Among other data clements, the extract included the MOS,
paygrade, and PL of each individual. Using this extract we were able to identify both
medical personnel assigned to COMA PEs, and, more importantly for the purposes of the
adjustment under discussion, medical personnel assigned to PEs not found in the COMA
report. Using data provided by the individual Services, we conducted a similar analysis
for civilian personnel. Because we did not intend to make any adjustments to civilian pay
rates (for reasons discussed elsewhere in this chapter), we were primarily interested in
identifying “additional” civilian medical personnel (those with a medical specialty but
not in a CCMA PE). While we identified many fewer civilian personnel than military
personnel, it is interesting to note that every Service reported some medical civilians in
PEs that were not identified in the COMA. The PEs and associated medical personnel
identified by this approach are listed in Appendix A, along with the PEs reported by the
COMA.®

5 “Occupational Conversion Manual: Enlisted/Officer/Civilian,” Office of the Assistant Secretary of
Defense (Force Management and Personnet), Publication DoD 1312.1-M, June 1991,

6 This procedure had to be slightly modified for the Army, because the DMDC does not have PE data
for the Army. By using an extract from The Anmy Authorization Document System (TAADS)
database provided by the U.S. Army Force Integration Support Agency (FISA), we identified the
Army Management Structure (AMS) codes for Army military medical personnel. Then, by
employing an AMS-10-PE crosswalk provided by the Army comptrolier, we transiated these AMS
codes into PEs. This procedure created a bias. Whereas the DMDC database repons personne)
actually on board Army-wide, the TAADS database reports the number of personnel authorized in
specific units. Some differences are significant. The DMDC database lists 59,350 Army miilitary
medical personnel in FY90 (those with a medical primary or duty MOS), compared with only 55,928
in the TAADS extract database. In addition, of these 53,928 personnel, only 52,580 had AMS codes

11-4
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It was originally our intent to classify as “additional” all medical personnel in the
DMDC database who were not identified in COMA PEs. However, in comparing the
personnel data between the DMDC database and the FYDP (the source of the COMA),
we found some disparities in personnel assignments. For example, the number of medical
personnel given by DMDC for some PEs exceeded the fota/ number of personnel shown
in the FYDP. While the number of these instances were few, they alerted us to the
possibility of double-counting if we made our comparison at the PE-level. In order to
minimize this possibility, we decided to make our comparison at the Major Force
Program (MFP) level instead.” In essence, rather than comparing manpower in DMDC
PEs to manpower in COMA PEzs, we first totaled the number of each by MFP and then
made our comparison. We have classified as “additional medical personnel” only those
individuals in excess of the total number of COMA personnel at the MFP-level. This
procedure is accurate provided that personnel assignments by MFP are consistent across
data sources, so that any misallccations by PE are averaged-out.

Having identified the additional medical personnel, we proceeded to the next step,
which was to estimate their cost. To do so, we multiplied the number of additional
peisonnel by the individual Service FY90 average pay rates for officer, enlisted, and
civilian personnei, as shown in the FY92 Presideii’s Budget® For exainple, the number
of Army officers was multiplied by the average rate for Army officers, the number of
Army enlisted personnel, by the average raie for Army enlisted, and so on. Although the
pay rates for military medical personnel are adjusted in the next section, we used Service
average pay rates in this section in order to show separately the effecis of the two
different adjustments: adding more people at the standard FYDP pay rates, and adjusting

the rates to reflect the higher pay of certain types of medical personnel.

that could be translatzd to PEs. As a result, 6,770 Army personnel (59,350 less 52,580) are in the
DMDC database for whom we were unable to idenufy PEs. We included these individuals in the
Amy totals (Table 11-9) under the category “Non-Program-Specific Medical Personnsl.”

Eleven Major Force Programs, each an aggregation of related program elemenis, together comprise
all of the resources in the DoD budget. Medical expenditures by Major Force Program are detailed
in Tables 11-8 through 11-12 later in this chapter.

8 Thereisa slight inconsistency in this approach. Whereas the number of medical personnel, which
have all been obtained from the DMDC database. are end-strengths (the number present on the last
day of the fiscal vear), the FYDP pay rates are staff-year rates. However, the difference between end-
strength and staff-years for the PEs identified was typically less than 3%, and was positive for some
PEs and negative for others. We therefore concluded that the margin of error was inconsequential
and would have a negligible effect on the major results of the study.
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The costs of the additional medical personnel that we have identified are
summarized by Service in Table U-2.9 The $754 millicn cost of the additional medical
military personnel wiil turn out to be, by far, the largest adjustment made to the COMA

Report in this chapter.

Table 1I-2. Costs of Additional Medicai Persocnnel
{Millions of FY9C Dollars)

Personnel Cost
Military Civilian Military Civilian
Army 7,192 0 $3146 $0.0
Navy 10,573 131 $354.7 $49
Air Force 1,715 143 $84 4 $4.9
Total 19,480 274 $753.7 $9.8

Finally, we made two checks to determine whether the COMA study had missed
any PEs whose missions indicated that they were either fully or partially devoted to
medical care. We first looked for omissions from MFP 8 (Training, Medical, and Other
General Personnel Activities), the program containing the bulk of medical resources. All

nnnnn o Wlamant
- -

of the PEs with medical-related titles and descripvons 1 the Program Elemen
Dictionary were, indeed, included in the list of PEs we had already identified.

We further examined the fully and partially medical PEs in each Service to
. mins whether possible PEs with the same number (and title) in the other Services
had been included. If Army PE 1234567A was included as a medical PE and there was a
Navy "E 1234567N, perhaps it, too, should be included as a medical PE. This check did

not reveal any omissions either.

3. Adjusted Pay Rates

As mentioned previously, Military Personnel (MilPers) costs reflected in FYDP
PEs, and thus COMA PEs, are based on Service average pay rates. During budget
formulation, each Service annually develops one FYDP rate for officers and another for
enlisted personnel; each rate is applied as an average over all officer ranks (or enlisted
paygrades) as well as all occupational speciaities. However, some medical personnel are

9 We have omitied DoD agencies from Table 11-2 and the subsequent tables dealing with manpower
adjustments. The medical military personnel in these agencies are all accounted for in the Services’
various “Support to ...” PEs. Moreover, we did not identify any additional medica! civilians in the
DoD agencies.
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paid considerably more than the Service-wide average. In an attempt to take this
difference into account, we developed an “IDA pay rate,” which we used to adjust the
MilPers costs of the military medical personnel that we identified from the DMDC
database.

The IDA pay rates were constructed by the method illustrated in Table [I-3. We
began with a set of FY91 medical-personnel pay factors computed by OSD (Health
Affairs). These factors are based on tabulations from the Joint Uniformed Military
Payroll System (JUMPS) files.!® The OSD (Health Affairs) factors are available in the
following personnel categories: physician, dentist, optometrist, veterinarian, nurse,
Medical Service Corps (MSC) officer, and medical enlisted. Unfortunately, no further
detail by physician specialty was available. The most important element of these factors
is the medical special pay, which, in the case of physicians, is computed as a weighted
average over all physician specialties.

Table 1I-3. Sample Calculation of IDA Medica! Pay Rates:
Air Force Physician, Rank of Major (O-4)

FY91 OSD (Health Affairs) Rate:

1.Basc Pay $36,868

2. Allowances $11,130

3. Permanent Change-of-Station (PCS) $2,966

4. Other Pays $365

5. Retirement Accrual $15,743

6. Healih-Care Accrual $3,451

7.Medical Special Pays (Bonuses) $38,071

8. Accession and Training $12,116

Total $120,710
Reductions:

PCS $2,966

Health-Care Accrual $3,451

Accession and Training $12,116

Total $18,533
Adjusted FY91 OSD Rate $102,177
DCeflation Rate (FY91 to FY90) 0.9565
Adjusted FY90 OSD Rate $97,732
Emplover’s FICA Contribution $3,137
ID A Pay Rate $£100,869

10 Further documentation is available from Commander D. Sevier, OSD (Health Affairs).
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Starting with the medical pay rates developed by OSD (Health Affairs) in FY91,
we first eliminated the cost elements “Permanent Change-of-Station (PCS)” and
“Accession and Training” because these cost elements are covered by separate PEs in our
analysis.!l Next we eliminated “Health-Care Accrual” because, unlike Retirement
Accrual, it is not included in Service FYDP average military pay rates (i.e., this future
cost liability 1s not recognized under current DoD accounting practice). The result was
then deflated to FY90 dollars using the Service MilPers deflation factors published by
DoD. The final step was to add the FY90 employer’s Social Security contribution {under
the Federal Insurance Contributions Act (FICA)] which, although a component of the
Service average pay rate, was omitted from the OSD (Health Affairs) rate. This figure
was provided by the individual Services and represents an average contribution for
officer and enlisted personnel, as opposed to the actual contribution for a given rank.

The calculations illustrated in Table II-3 were carried out for all Services, medical
specialties, and ranks. The detailed resulis are shown in Appendix B. Table II-4 and
Figures II-1 and II-2 show how these IDA pay rates, averaged over the military medical
personnel identified from the DMDC database, compare with the FYDP rates, which are

averages over @il miliiary persoinel.

Table li-4. Comparison of IDA Madical Pay Rates
with FYDP Pay Rates (FY90 Dollars)

Army Navy Air Force

Cfficers
DA $69,856 $73,834 $69,934
FYDP -~ $60,548 $63,378 $63,593

Enlisted
DA $26,819  $26,496  $26,551
FYDP $27,349 $27,620 $28,569

Civilian
FYDP $33,052 $37,347 $34,481

Note: The IDA rates arc averages over military medical
personnel. The FYDP rates are averages over all military
personnel, both medical and non-medical.

11 The PEs for PCS are 0808731 A, N, M, F, for the Army, Navy, Marine Corps, and Air Force,
respectively. These PEs are not listed in Appendix A: they are not COMA PEs, nor are they included
in the non-COMA PEs for medical personne! because they contain only costs, not personnel.
However, the costs .n these PEs (some $233 million) are detailed in the next section, and are
included in the totals at the end of this chapter. Finally, the PEs for Accession and Training are
included in the listing of COMA fully medical PEs in Appendix A.
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The IDA average rates for medical officers are substantially higher than the
FYDP rates for the reason mentioned previously, the high bonuses given to physicians,
dentists, and other highly-trained medical personnel. The differences are 15%, 17%, and
10% for the three Services, respectively. The pattern is reversed for enlisted personnel,
for whom the IDA average rates are lower by 2%, 4%, and 7% for the three Services.
The reversal occurs because medical enlisted personnel do not receive aircrew pay,
submarine-duty pay, hazardous-duty pay, and sea pay to the same extent as other, non-
medical personnel.1?

The IDA pay rates were applied both to the additional military medical personnel
discussed previously, and also to the medica! personnel who were assigned, according to
the DMDC data, tc COMA PEs. The FYDP pay of the non-medical personnel in the
COMA PEs was therefore not changed. Nor was the pay adjusted for civilian medical
personnel, because there were no medical-specific rates from OSD (Health Aftairs) to
use as a baseline.

Table II-5 presents a hypothetical illustration of how the IDA pay rates were used
to adjust the FYDP MilPers costs, which are calculated using average FYDP pay rates. In
ail aciual application, the numbers of medical personnel would be obtained from the
DMDC database, regardless of whether we were analyzing a COMA fully medical PE, a
COMA partially medical PE, or a non-COMA PE that contains medical personnel. The
FYDP and IDA pay rates in this example both pertain to the Air Force. Multiplying the
numbers of medical personnel by the two different pay rates yields the total FYDP and
IDA costs, and the difference between these costs is the adjustment shown in the final
column. Summing the adjustments over the total numbers of personnel in this illustration
yields an upward adjustment $2.1 million. As we mentioned previously, in some
instances the IDA pay rates are less than the FYDP rates (reflected in the pay adjustments
as negative numbers, shown in parentheses), particularly for the lower pavgrades of both
officers and enlisted of all Services.

Table II-6 shows the results of performing the calculations illustrated in
Table 1I-5 when using actual DMDC datn and the appropriate IDA pay rates for each
Service. Although the total adjustment is $278 million, the Seivice contributions to this

12 The pay rate adjustment in this chapter was performed 1o establish the DoD-wide medical baseline
for FY90. A quite different comparison can be made between the [DA pay rates and the rates used in
the Medical Expense and Pe:formance Reporting System (MEPRS) t0 estimate personnel cost at
individual military hospitals. The latter comparison is explored further in Chapter 11 (Table 111-5).
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total are far from equal. For example, the Navy adjustment is nearly three times as large
as the Air Force adjustment, even though the numbers of medical personnel are virtually
the same. This disparity arises because fully trained physicians comprise a larger
percentage of total medical officers in the Navy (28.2% in FY90) than in the Air Force
(23.0%). Thus the difference between the IDA and FYDP pay rates is correspondingly
larger for the Navy (about $10,500 for medical officers) than for the Air Force (about
$6,300). The overal! pay adjustment 1s largest for the Army, $148 million, reflecting both
its large medicai force (nearly 60,000 military personnel) and its relatively large
adjustmen: 1n pay rates (39,300 for medical officers).

Table il.5. Sample Calculation of Pay Adjustment, Hypothetical Air Force Medical PE

Number of . Total Pay
Medical Pay Rates Total Pay * Adjustment
Medical Specialty  Rank Personnel (3 FY90) (3 FY90) (3 FY90)
FYDP__ 1DA _ FYDP _ IDA _

Physician 0-3 15 $63,593 366,005 $953,895 $990,075 $36,i80
Physician 0-5 47 63,593 115391 2,988 871 5423377 2,434,506
Dentist 04 2 63.593 74,791 127,186 149,582 22,396
Veterinarian 04 1 63,593 73,130 63,593 73,130 9,537
Nurse 0-2 10 63.593 45,535 635,830 455,350 (180,580
Nurse 0-3 50 63,593 56,177 3,179,650 2,808,850 (370.800)
Nurse 0-4 35 63,593 69,169 2,225,755 2,420,915 195,160
MSca 0-3 220 63,593 58,207 13,990,460 12,805,540 (1.184,920)
Msca 04 145 63,593 71,676 9,220,985 16,393,020 1,172,035
Medical Enlisted E4 650 28,569 23.504 18,569,850 15,537,600 (3,032,250)
Medical Enlisted E-S§ 606 28.569 28,298 17,312,814 17,148,588 (164,226)

Medical Enlisted E-7 173 28,569 39,072 4,932,437 6.759.456 1,817,019
Total 2234 $82.210,746 384,316,643 $2.105,897
a MSC= Medical Service Corps officer.

Table |I-6. Adjustment for IDA Pay Rate
(Millions of FY90 Dollars)

Total Military
Medical Pay at FYDP Pay at IDA Dollar Percentage
Personnel Rate Rate Adjustment Adjustment
Anny 59.350 $2,228.6 $2.376.5 $1479 6.64%
Navy 42,470 $1.594.5 $1,688.6 $94.1 5.90%
Air Force 43372 $1.760.0 $1,796.2 $36.2 2.06%
Total 145,192 $5.583.1 $5.861.4 $278.2 4.98%

' Medical Enlisted E-6 280 28.569 33,397 7,999,330 9.351,160 1,351,840




4, PCS Cost

Although the COMA figures do not include PCS costs, we regard them as a
legitimate part of total medical cost. Recall that we removed PCS costs from the
calculation of the IDA pay rate. Because PCS costs are included as separate PEs in the
FYDP, we included them as an explicit addition to the COMA costs, rather than as a
component of pay. We estimated PCS costs by multiplying the number of military
medical personnel by the FY90 average military PCS rate for each Service, as reported in
the FY92 President’s Budget.!3 We did not estimate PCS costs for civilians because there
is no average PCS rate for this personnel category. Table II-7 shows the results of our
calculations for the individual Services. The total PCS adjustment is just over $233

million.
Table 'I-7. Adjustment for PCS Cost
Officer PCS  Enlisted PCS  Total PCS
Cost Cost Cost
Medical Medical Officer Enlisted ($FY90 ($ FY90 ($FY90
Officers Enlisted PCS Rate PCS Rate Milliens) Millions) ~ Millions)
Amy 18,236 41,114 $3,465 $1.056 $632 $43 4 $106.6
Navy 11,792 30,678 $2.300 $82¢% $271 €354 €526
Air Force 14 873 28,499 $2.319 $1.383 $34.5 $396 $74.0
Total 44 901 100291 €124 8 £108.4 $233.2

C. SUMMARY OF ADJUSTMENTS

The net effect of the various adjustments is shown by Service in Figure 1I-3; a
breakout of the adjustments by functional category is shown in Figure 11-4.'% Complete
detail for each Service is found in Tables 1I-8 through I1-12.

We have confirmed the general level of spending on DoD medical care presented
in the COMA report. We estimate that DoD spent approximately $15.6 billion on
medical care during FY90, compared to the COMA estimate of $14.1 billion. The
difference represents a 10.6% increase over the COMA estimate.

13 PCS costs, calculated by this method, represent a subset of total spending in the PCS PEs (0808731
A. N. M. F. respectively). These costs are only a subset because the PCS PEs, though located in
Major Force Program 8. in fact contain Service-wide totals, not just suvtotals for medical personnel.

14 One category. “Additional Civilian Personnel.” is not shown because the total adjustment ($9.8
million} is too small relative 10 the scale of the chart.
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As one might expect, most of the medical spending occurs in MFP 8 (Training,
Medical, and Other General Personnel Activities). Approximately $13.5 billion was spent
in this program, or 85% of the adjusted medical total of $15.6 billion (see 1able 1I-8).
The COMA report estimated a higher percentage of spending, 89%, in MFP 8, because
the COMA methodology did not recognize as many medical resources in PEs outside of
MFP 8. For example, our estimate of medical spending in MFP 2 (General Purpose
Forces) exceeds the COMA estimate by $333 million.

By functional category (Figure 1I-4), the largest adjustment to the COMA figures
is the addition of the MilPers cost of medical personnel not recognized in the COMA.
These personnel cost $754 million when priced at the FYDP average pay rates. In
addition, these personnel account for a portion of the pay adjustment of $278 million,
which reflects the difference between the IDA and FYDP pay rates. Finally, the DoD-
wide adjustment for the later FYDP data is $217 million, and the adjustment for medical
PCS is $233 million.




II1. MEPRS AND OTHER DATA SOURCES

In order tc compare the cost-effectiveness of in-house medical care with that of
medical care purchased from the civilian sector, the same set of cost elements must be
included on both sides of the ledger. Prices charged by civilian-sector providers reflect all
elements of cost, including corporate overhead, inter-divisional transfer, and amortization
of real property. We used the Medical Expense and Performance. Reporting System
(MEPRS) as our primary data source on cost and workioad at Military Treatment Facilities
(MTFs). This chapter first provides a general description of MEPRS. Because MEPRS was
designed for a different purpose than were commercial cost-accounting systems, some cost
elements are missing from MEPRS. We develop adjustments to fill the gap left by these
missing cost elements. The adjustments developed in this chapter are critical to allow a fair
comparison with medical costs charged in the civilian sector.

We made every effort to be conservative in developing the adjustments to MEPRS.
That 15, we included additicnal cost elements only when we could clearly justify them as
comparable to costs charged in the civilian sector. Moreover, we included cost elements
only when we could clearly identify them with DoD’s peacetime health-care mission, as
opposed to its wartime readiness mission. Having made the MEPRS adjustments, we
assess their impact by comparing the reported and adjusted costs for FY92. Finally, we
close the chapter by identifying the sources for the few remaining data elements outside of
MEPRS.

A. MEPRS COST AND WORKLOAD DATA
According to the MEPRS inanual:!

The purpose of the Medical Expense and Performance Reporting System
(MEPRS) for Dol> Medical Operations is to provide consistent principles,
standards, policies, definitions, and requirements for accounting and

1

“Medical Expense and Performance Reporting System for Fixed Military Medical and Dental
Treaument Facilities,” Office of the Assistant Secretary of Defense (Health Affairs). Publicaiion DoD
6010.13M. January 1991, p. 1.3.




reporting of expense, manpower, and performance by DoD fixed military
medical facilities. Within these specific objectives the MEPRS also
provides in detail: uniform performance indicators, common expense
classification by work centers; uniform reporting of personnel utilization
data by work centers; and a cost assignment methodology.

Before describing in detail what MEPRS is, it is useful to describe what MEPRS 1s
not. First, MEPRS is not the hospital commander’s annual budget. Some cost elements in
MEPRS are “‘non-reimbursable” meaning that, although the hospital makes a cost estimate,
no funds are actuzily spent from the hospital commander’s budget. Instead, the hospital
receives services “free,” usually from the host military base. Examples include fire and
police protection and snow removal provided by the host base. Similarly, MEPRS entries
for depreciation do not represent current-year outlays. The link between MEPRS expenses
and Future Years Defense Program (FYDPF) obligations is further clouded because,
depending on the type of appropriation, obligated funds may translate into outlays (and
thus appear in MEPRS) over a multi-year time window. None of these observations are
intended as pejorative, because MEPRS was designed for a different purpose than the
budgeting system.

Along these lines, it is critical to recognize that MEPRS is nor a patient-level cost-
accounting system: MEPRS cannot be used to directly estimate the cost of performing a
particular procedure on a particular patient. The DoD has not yet seen the need to develop
a patient-level accounting system, because patients are not billed individually for medical
services provided in-house. Although this observation may appear startling at first, we
should point out that Kaiser Permanente (a civilian Health Maintenance Organization)
does not bill patients individually either, nor do they have a patieni-level accounting
system. Instead, they set premiums for large groups of patients by relating aggregate cost
experience to summary demographic and epidemiological characteristics.

Given these limitations, we will now describe procedures for indirectly estimating
unit cost at MTFs (i.e., cost per inpatient discharge or cost per ambulatory visit) based on
MEPRS data. MEPRS reports cost and workload within a three-digit hierarchical chart of
accounts. The entire set of one-digit account codes is shown in Table 11I-1, along with an
illustrative partial set of two-digit and three-digit account codes. Costs are available at any
of these three levels of aggregation. the two-digit cost is the sum of its constituent three-
digit costs; simtlarly, the one-digit cost is the sum of its constituent two-digit costs. Qur
regression modeling was conducted at the one-digit level of aggregation (e.g., Inpatient




and Ambulatory). However, we examined costs down to the three-digit level in order to
better understand the data system, and to develop adjustment factors where necessary.

Table Hi-1. Partial List of MEPRS Account Codes

MEPKS Account Code Accoum Title Status
A Inpatient final operating account
AA Medical Care final operating account
AAA Intemai Medicine final operating account
AAB Cardiology final operating account
AAC Coronary Care final operating account
AAD Dermatology final cperating account
AAE Endocrinology final operating account
AAF Gastroenterology final operating account
AAG Hematology final operating account
AAH Intensive Care final operating account
AAl Nephrology final operating account
AAJ Neurology final operating account
AAK Oncology final operating account
AAL Pulmonary final operating account
AAM Rheumatology final operating account
AAN Physical Medicine final operating account
AAO Clinica! Immunology final operating account
AAP HIV (AIDS) final operating account
AAQ Bone Marrow Transplant  final operating account
AAR Infectious Discase final operating account
AAS Allergy final operating account
AB Surgical Care final operating account
AC Obstetrical/Gynecological Care final operating account
AD Pediatric Care final operating account
AE Orthopedic Care final operating account
AF Psychiatric Care final gperating account
AG Family Practice Care final operating account
B Ambulatory final operating account
C Dental final operating account
D Ancillary intermediate operating account
E Support intermediate operating account
F Special Programs final operating account

The Ancillary and Support accounts are labeled “intermediate operating accounts,”
indicating that the costs are “stepped-down” or allocated to the final operating accounts.
For example, costs in ancillary account DFA (Anesthesiology) are stepped-down to the
final operating accounts based on the minutes of service provided to each receiving




account. Similarly, costs in support account EFA (Housekeeping) are stepped-dowa based
on the square footage cleaned for each receiving account. The final operating accounts are
available from MEPRS in both pre- and post-stepdown form, so that one can retrieve the
Ancillary and Support subtotals associated with each final operating account. However, it
is extremely difficult to determine the particular Ancillary and Support accounts that
comprise these subtotals.

MEPRS includes costs in four major categories: materials, supplies, depreciation,
and personnel. Materials and supplies should be interpreted broadly to include all
non-personnel Operations and Maintenance expenses funded through the following
program elements: 0807711 (Care in Regional Defense Facilities), 0807714 (Other
Medical Activities), 0807715 (Dental Care Activities), 0807790 (Audio-Visual Activities,
Medical), and 0807792 (Station Hospitals and Clinics).2

MEPRS includes a depreciation allowance for purchases, funded through the Other
Procurement appropriation, of modernization and replacement equipment in excess of a
dollar threshold. The threshold is increased periodically to reflect price inflation.
Depreciation is taken on a straight-line basis over eight years. Depreciation allowances are
assigned as indirect expenses during the stiep-down process, rather than being directly
assigned to a work center upon acquisition.

Personnel are classified by skill category: clinicians (i.e., physicians and dentists),
direct-care  professionals, direct-care paraprofessionals, registered nurses, and
adminis.cative/clerical/logistical personnel. Personnel are further classified by type:
officer, enlisted, civilian, contract, and other. Timesheets are used to allocate personnel
time across three-digit MEPRS accounts. Within each three-digit account, personnel
expenses are then estimated by multiplying full-time equivalenis (FTEs) times standard
pay factors. These pay factors differ from the FYDP pay factors discussed in Chapter II;
these differences will be explored later in this chapter.

Each three-digit MEPRS account has its cwn measure of workload performed. As
already indicated, the D (Ancillary) and E (Support) accounts have workload measures,
such as square feet, that facilitate stepping-down their costs to the final operating accounts.

2

See "Medical Expense and Performance Reporting System for Fixed Military Medical and Demtal
Treatment Facilities,” p. 3.6.




The workioad measures for the A (Inpatient) accounts are dispositions and occupied bed
days. The workload measure for the B (Ambulatory) accounts is the number of visits.

B. ADJUSTMENTS TO MEPRS COST DATA

We made several adjustments for cost elements that are undercounted or, in some
cases, completely ignored in MEPRS. We made these adjustments to allow a fair
comparison with medical costs charged in the civilian sector, recognizing that MEPRS was
not designed to include all of the cost elements found in commercial cost-accounting
systemns. Many of the adjustments were based on a side-by-side comparison between
subsets of MEPRS and corresponding subsets of the FYDP. Other adjustments relied upon
comparisons between MEPRS data for the three Services, with one Service acting as the
benchmark for the other two. This section develops and justifies the various adjustments
that were made, based primarily on FY90 MEPRS data.

1. Base Operations and Real Property Maintenance

Of the MTFs in the continental United States (CONUS), all but seven reside on a
nost military base. The seven stand-alone MTFs are: Walter Reed Army Medical Center
(AMC), Fitzsimons AMC, National Naval Medical Center (NNMC) Bethesda, Naval
Hospital (NH) Oakland, NH Portsmouth, NH San Diego, and NH Beaufort. For all but
these seven, a considerable portion of base operations and real property maintenance
activity (RPMA) is provided by the host base. Among the services provided by the host
base are: utilities, property maintenance, minor construction, transportation, and fire and
Police protection. The purpose of this section is to determine whether support services
provided by the host base are adequately reflected in MEPRS, or whether some adjustment
15 necessary.

Base operations and RPMA are reflected in MEPRS in one of three ways. If the
hospital transfers funds to the host base in return for services provided, then the services
are deemed “reimbursable.” The amount of money transferred appears in the two-digit ED
account of MEPRS (Support Services, Funded or Reimbursable). If the hospital receives
services but does not transfer any funds, then the services are deemed “non-reimbursable.”
In this instance, the hospital estimates the value of services received, and reports the
estimate in the EC account of MEPRS (Support Services, Non-reimbursable). Although
the basis for the estimate varies by detailed three-digit cost element, the most common
basis is the number of square feet within the hospital. Finally, housekeeping costs are
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sometimes grouped together with base operations and RPMA. Military hospitals pay for all
of their own housekeeping, and these costs are reported in the EF account of MEPRS
{Housekeeping).

The Defense Business Operations Fund (DBOF) was introduced, though not fully
implemented, in FY92. The effect of DBOF is to make more support services
reimbursable. Hence, the more recent data should show more costs in the ED and EF
accounts and fewer costs in the EC accounts. However, the EC accounts were still used
quite extensively in FY90. Therefore, we must assess the estimates that hospitals made of
the value of support services received from their host bases.

a. Comparison Among the Three Services

Officials in the Naval Bureau of Medicine and Surgery (BuMed) indicated that
Naval Hospitals pay essentially all of their own base operations and RPMA. Similarly,
officiais in the Air Force Office of the Surgeon General indicated that Air Force Hospitals
pay esscntially all costs within a 50-foot radius of the hospital. By contrast, most base
operations and RPMA were not considered reimbursable by Army hospitals during FY90.
For the Army, theiefore, the majority of these costs should appear ag estimates in the EC

accounts of MEPRS.

There i1s a prima facie case that reporting of base operations and RPMA is more
accurate and comprehensive for the Navy and the Air Force than for the Army. The Navy
and Air Force report funds actually transferred, whereas the Army relies on estimates of
the value of support services received. Figure 1II-1 provides some evidence on this
hypothesis. The figure displays support-service costs as a fraction of total “direct” MEPRS
costs. More specifically, the numerator is the sum of MEPRS expenses in accounts EC,
ED, and EF, world-wide for all MTFs in FY90. The denominator is the sum of MEPRS
expenses in accounts A (Inpatient), B Ambulatory), C (Dental), and F (Special Programs).
The latter are the broad clinical accounts that are supported by reimbursable and non-
reimbursable expenses.

As expected, the Navy and the Air Force show much larger proportions of
reimbursable (ED) than non-reimbursable (EC) expenses. In addition, the ratio of support
to direct costs is nearly equal for these two Services, perhaps indicating that both are

reporting costs comprehensively.




Also as expected, the Army shows a much larger proportion of non-reimbursable
support expenses (EC). The surprising feature i1s the magnitude of the EC account about
4.3% of total direct costs. In combination, the EC, ED, and EF accounts for the Army sum
to 7.4% of total direct costs, a figure ncarly comparable o that observed for the Navy and
the Air Force. If we accept the latter two Services as a benchmark, then the Army
estimates may b zasonable.

Further evidence is provided by Figure 11I-2, which presents an average over the
four-year period, FY87-FY90. The ratios for the three Services are nearly identical when
viewed over this longer time horizon. We conclude that the Army support-cust ratios
require no adjustment relative to the Navy and the Air Force.

b. Comparison Between MEPRS and the FYDP

A different perspective is obtained by comparing MEPRS data not among the
Services, but rather to the corresponding Program Elements (PEs) in the FYDP. Real
property maintenance for military hospitals is funded in PE 0807794, and base operations
are funded in PE 0807796.% The Aimy FYDP data are of limited use in this comparison,
because PE 0807796 funded only three sites during FY90: Walter Reed AMC, Fitzsimons
AMC, and Fort Detrick 4 ‘

The Air Force data are of much greater interest in this regard, because Air Force
Regulation 170-5 (15 May 1992) provides a cross-walk between MEPRS clinical accounts
and the PEs from which they are funded. For example, each three-digit MEPRS code
beginning with A (Inpatient), B (Ambulatory), or D (Ancillary) maps into two admissible
PEs: 0807711 (Care in Regional Defense Facilities) and 0807792 (Station Hospitals and
Medical Clinics). Similarly, each three-digit MEPRS code beginning with C (Dental) maps
into PE 0807715 (Dental Care Activities).

3 An exception is that the Air Force does not use PE 0807796, instead, both base operations and RPMA
ar¢ combined into the single PE 0807794

4 Fort Detrici. Maryland, is not an MTF. buf is a stand-alone facility providing automation support and
other services to the DoD medical community.
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The regulation also indicates the three-digit MEPRS accounts that map into the PE
0807794. If all the obligated funds are faithfully reported in MEPRS, then the MEPRS
subtotal in these accounts should equal the FYDP obligation in PE (807794, Table 1II-2
indicates that the MEPRS subtotal and the FYDP obligation were remarkably close in
FY90, differing by about $2 million or less than 2%. Therefore, the Air Force support-cost
ratio, shown previously in Figures Iil-1 and III-2, indeed appears to bz an adequate
benchmark for the other two Services. In light of the similority in support-cost ratios
across the threz Services, we concluded that MEPRS requires no adjustment for base

operations or RPMA.

Table lll-2. Comparison of Air Force Support Accoynts, FY90

FYDP Operaticns and
Maintenance (O&M)
MEPRS Code Account title MEPRS Expenses  Qbligations (PE 0807794)
EDB Funded Operation of $37,324,181
Utilities
EDC Funded Maintenance of $39,950,243
Real Property
EDD Funded Minor $14,112,953
Constrection
EDE Funded Other $8,534,615
Engineering Support
EDF Funded Lcase of Real $395,866
Property
EFA In-house Housekeeping $760,089
EFB Contract Hovusekeeping $30,562,408
Subtotal £131,640,355 $129,410,000

2. Management Headquarters

For comparability with prices charged in the civilian sector, the cost of military
medicine should include a component for management headquarters. This component
includes the three Service Surgeons General and their immediate headquarters staffs. A
comparable cost in the civilian sector might be, for example, the regional headquarters for
Kaiser Permanente. This cost would be passed along to customers in the prices charged by

civilian-sectcr providers.
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Costs for management headquarters are not reported in MEPRS, but an estimate
may be made from FYDP data. Program element 0807798 contains FYDP obligations for
Management Headquarters, Medical. This PE showed $21.7 million each for the Army and
the Navy in FY90. The Air Force did not report any obligations in this PE in FY90.
Although the management-headquarters function is certainly present in the Air Force, it 1s
not visible in the F(DP.

We have charged the Air Force $21.7 million for management headquarters,
precisely the amount reported by the other two Services in the FY90 FYDP. The MEPRS
tota's for that year are displayed in Figure III-3, by Service and one-digit MEPRS account.
The Army had the highest MEPRS total, followed by the Air Force and then the Navy.
The headquarters allocation of $21.7 million amounts to €.68% of the Army MEPRS total
of $3.173 billion, and 1.11% of the Navy MEPRS total of $1.948 billion. The Air Force is
bracketed between the other two Services, with the headquarters allocation representing
0.85% of its MEPRS total of $2.548 billion.

_—

8 F (Special Programs)

C (Dental)

{J B (Ambulatory)

A (Inpatient)

MEPRS Expenses (Millions of Dofiars)

Army Air Force Navy

Figure 111-3. FY90 MEPRS Expenses, by Service and Functional Category
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3. Facilities Construction Allowance

Civilian-sector medical prices include an amortizat:on for facilities construction.
However, there is no corresponding cost element in MEPRS.3 The purpose of this
subsection is to develop a facilities construction allowance, again with the goal of making
costs comparable between the military and civilian sectors. The remainder of this
subsection describes three approaches to developing a facilities construction allowance; the
first two approaches are merely summarized here, and are developed more fully in
Appendix C. Based on these three approaches, our best estimate of the construction
allowance 1s 4.3% of MEPRS operating expense.

a. Economic Analyses of Hypethetical Military Hospitals

As described in Appendix C, economic analyses were examined for the
construction of 14 hypothetical military hospitals. Multiple scenarios were available for
some of the hospitals, yielding a total of 37 construction scenarios. Under each scenario,
the hospital was designed to serve a specified annual workload. Engineering estimates
were then made of both initial construction costs and recurring operating costs necessary to
service each hypothetical workload. Construction costs include the following elements:
new building construction, initial medical equipment, supporting facilities, contingencies,
plus allowances for supervision, inspection, and overhead. The engineering estimates of
operating cost correspond roughly to the total of the A (Inpatien:), B (Ambulatory), C
(Dental), and F (Special Programs) accounts of MEPRS. In particular, the C and F
accounts were included in the cost basis because construction costs support all of these
activities, not just inpatient and ambulatory care. Among the operating cost elements
included are: physician salaries, supporting s.aff salaries, supplies, ancillary procedures,
and support (e.g., base operations, RPMA, and housekeeping).

It would be unreasonable to charge the entire construction cost against a single
year’s operating budget. Instead, the construction cost was amortized over the notional
lifetime of the facility. Ranges were considered for both the real interest rate and the
notional facility lifetime. The relationship between amortized construction costs and

The EA account of MEPRS contains a depreciation allowance for modemization and replacement
equipment. However, MEPRS does not contain any estimate of depreciation associated with: (1) new
and expanded facilities, (2) real property installed equipn:ent (such as environmental control units and
elevators). or (3) war readiness material. See “Medical Expense and Performance Reperting System
for Fixed Military Medical and Dental Treatment Facilities,” p. 2E-4.
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annual operating costs was found to be the same for both community hospitals and medical
centers. This relationship 1s depicted in Figure 111-4.

Percentage of Operating Cost

0% -t e + + + + e
10 15 20 25 30 35 40 45 50
Hospital Useful Life (years)

Note: Operating cost corresponds to MEPRS A (Inpatient), 8 (Ambulatory), C (Dental), and F (Special Programs)
accounts.

Figure lIl-4. Amortized Construction Cost as a Percentage of Annual Operating Cost
(at Various Reali Interest Rates)

For long lifetimes, the four curves are essentially proportional to the real interest
rate. Al.hough a range of interest rates was considered, the preferred estimate uses a real
annual rate of 3.8%, roughly the historical average yield on 30-year government bonds.
The amortization curves flatten out beyond a useful life of about 35 years. Medicare’s
capital-cost reimbursement system uses an estimated 40-year lifetime, and we believe this
estimate to be appropriate for military hospitals as well. The combination of a 40-year
lifetime and a 3.8% rea! interest rate yields a construction-cost adjustment equal 10 4.3%
of MEPRS operating expense.

b. Comparison of Hospital Size and Historical Operating Costs

The second approach, also described in Appendix C, uses actual FY90 MEPRS
operating costs, as opposed to engineering estimates based on hypothetical annual

workloads. Similarly, the construction-cost estimates are obtained by multiplying actual




!

square footage of 87 CONUS hospitals and 17 medical centers, by official DoD estimates
of construction cost per square foot.6

The construction-cost estimates were amortized over a 40-year lifetime at a 3.8%
real interest rate. The ratio of amortized construction costs to MEPRS operating costs
provides an alternative estimate of the construction-cost adjustment factor. This procedure
yielded an estimate of 4.2 percent. It is encouraging that this estimate, computed using
entirely different data sources, is so close to the previous estimate of 4.3 percent.

¢. Analysis of FYDP Military Construction Appropriations

Finally, a construction-cost adjustment factor may be estimated by analyzing
military-construction appropriations in the FYDP. Of course, construction appropriations
for a single fiscal year do not correspond to operating expenses for that same vyear. Instead,
the existing inventory consists of facilities that were built in many previous years. In
principle, the construction cost of each individual facility could be separately identified in
the historical data, then adjusted to constant dollars after correcting for inflation,
depreciation, obsolescence, major maintenance and renovation, and so on.

Becausc the requisite historical data are difficult to obtain, we pursued a much less
ambitious and more approximate approach. We obtained data on FY89 through FY92
construction. projects from the Defense Medical Facilities Office (DMFO). That office
divides construction projects into four categories: (1) minor construction, projects smaller
than $300,000; (2) unspecified minor construction (UMC), projects between $300,000 and
$1.5 million; (3) major construction, projects larger than $1.5 million, which are line-item
authorized; and (4) planning and design (P&D), which is not separately identified by
Service.” At our request, the DMFO also divided construction projects into those relating
to peacetime health-care, and those relating to wartime-contingency facilities. Table I1I-3

The construction cost estimates are contained in: “Area Cost Factors and Unit Prices for FY 1994-
1995 Depariment of Defense Facilities Construction,” Tri-Service Committee on Cost Engineering,
Office of the Assisiant Secretary of Defense (Production and Logistics), July 1992. In addition to
facilities construction (i.e., brick and mortar), these @stimates include an allowance for initial
equipment 10 be used in both inpatient and ambulatory care.

7 There is a separate Program Element for P&D, 0807716D (Medical Facilities, Planning and Design).
The other categories of construction are funded through Program Element 0807717D (Medicai
Facilities. Military Construction). In each case. the “D" suffix indicates that these are OSD. rather
than Service, Program Elements.
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summarizes the DMFO data on categories (2) through (4).8 Note that major construction is
reported separately by Service, whereas UMC and P&D are combined in the far right

column of the table.

Table Hl-3. DMFO Maior Construction and P&D/UMC Projects
(Millions of Then-Year Dollars)

Ammy _ Air Force ' Navy .
Fiscal Year Peacetime Total Peacetime Total Peacetime Total P&D + UMC
1989 143.7 143.7 92.7 107.9 334 52.9 306
1990 102.0 103.5 29.2 29.2 56.7 74.7 45.7
1951 772 772 61.7 61.7 63.0 69.5 470
1992 €4.6 64.6 30.5 335 119.6 141.6 462
Four-Year Average: 96.9 53.5 68.2

Note: P&D = planrung and design, UMC = unspecified minor construction.

The military-construction appropriations show wide year-to-year variations. in an
attempt to smooth the data, we computed the four-year average of the peacetime-related
projects. The Army average of $96.9 million amounts to 3.1% of the Army MEPRS total
of $3.173 billion in FY90. The Air Force average of $53.5 million amounts to 2.1% of the
Air Force MEPRS total of $2.548 billion. Finally, the Navy average of $68.2 million
represents 3.5% of the Navy MEPRS total of $1.948 billion.

These factors are smaller than those computed by the first two methods. We
consider this last method to be the least reliable of the three, because the volatile military-
construction appropriations for FY89 through FY92 need not reflect the replacement costs
for facilities already in place during that time period. We believe our best estimate of the
construction allowance is 4.3% of MEPRS operating expense, based on the first method
discussed.

8 Regarding category (1), the Sexvices control minor construction (projects smaller than $300,000). The
¥YDP showed $30.4 million of minor corstruction for the Navy in FY90, and $15.4 million for the
Army. The Bureau of Medicine and Surgery staff provided a breakout of the $30.4 million. which
funded construction of bachelor enlisted quarters and parking structurcs associated with Navy
hospitals. We deemed these expenditures to be unrelated to the peacetime-care mission, and therefore
excluded them from the analysis. Although we did not have access to a breakout of the Army’s $15.4
million. we excluded those expenditures as well. Thus, minor construction had no effect on our final
estimates.




4. Central Automation Support

The Defense Medical Systems Support Center (DMSSC) provides central
automation support to the entire DoD medical community, including CHAMPUS as well
as military hospitals. An adjustment to MEPRS i1s required, because the corresponding cost
would be passed along to customers in the prices charged by civilian-sector providers.

However, we must be careful to pass along only a portion of the DMSSC cost to MEPRS;
the remainder is implicitly passed along to CHAMPUS, which is also supported by
DMSSC.

Figure 111-5 displays the DMSSC appropriations, in detail for FY90 and in total for
FY91 and FY92. DMSSC is funded through Program Element 0807791D, and the total
appropriation has remained relatively stable over the period FY90 to FYS2.
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Figure 11I-5, DMSSC Appropriations

We have spread the FY90 DMSSC total appropriation across the three Services in
proportion to the sum of each Service’'s CHAMPUS expenses plus its total MEPRS
expenses in accounts A, B, C, and F. This procedure is illustrated in Table 111-4. The DoD
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total in MEPRS plus CHAMPUS? was $10.3 biliion in FY90. The $133 million DMSSC
total represents 1.29% of the DoD total. Therefore, we imposed a charge of 1.29 cents on
each dollar of MEPRS expense, as well as a similar charge on each dollar of CHAMPUS
expense. In effect, this procedure allocates $40.9 million to Army MEPRS cost, $32.8
million to Air Force MEPRS cost, and $25.1 to Navy MEPRS cost. The presumption 1s
that the Army, having the largest MEPRS cost, derives the most benefit from DMSSC.

Table lli-4. Allocation of FY90 DMSSC Appropriation {(Millicns of Dollars)

Army Air Force Navy _DaD total

MEFRS Account:
A (Inpatient) 1,016 763 597 2,377
B (Ambulatory) 1,198 1,077 827 3,102
C (Dental) 292 250 185 727
F (Special Programs) 666 458 338 1,462
MEPRS Total: 3,173 2,548 1,948 7,669
CHAMPUS 904 756 1,001 2,661
Service Total: 49076 3,304 2,949 10,329
DMSSC Allocation to MEPRS 40.9 328 251 98.7
DMSSC Allocation to CHAMPUS 116 9.7 12.9 343
Total DMSSC Allocation: 525 425 380 1330

S. Military Personnel Pay Factors

MEPRS imputes military-personnel compensation as the product of full-time
equivalents (FTEs) recorded at MTFs and a set of annual pay factors. In this subsection,
we distinguish between five different pay factors that could potentially be used in this
calculation:

e  Service-comptroller pay factors,
s  MEPRS pay factors,

9 The source for the CHAMPUS data is “CHAMPUS Chartbook of Statistics,” Office of the Civilian
Health and Medical Program of the Uniformed Services, Publication 5400.2-CB, October 1992,
p. IV-7. We used the government cost, excluding Euzopean claims but including both the CHAMPUS
Reform Initiative and the CHAMPUS menial health demonstration (Norfolk, Virginia).

111-16

. PR v et ] B R i A SR BB R

- L B . . R L o e . R : " <L .




o FYDP pay factors,

e  OSD (Health Affairs) pay factors, and

o IDA pay factors.

As we described in Chapter II, each Service annually publishes one FYDP pay
factor for officers and another for enlisted personnel; each factor is an average over all
officer ranks (or enlisted paygrades) as well as all occupational specialties. We aiso
described the modifications that IDA made to the rank- and medical-specific, OSD (Health

~ Affairs) pay factors in arriving at the IDA pay factors. Specificaily, the FICA component

was included in the IDA pay factors, but the Health-Care Accrual, Accession & Training,
and PCS components were deleted.!? These modifications are summarized in Table 111-5.

Table 1lI-5. Comparison of Military Pay Factors

Service OSD
Comptrollers MEPRS FYDP (Health Affairs} DA

Pay Component

Base Pay Y Y Y Y Y
Allowances Y Y Y Y Y
Retirement Accrual Y Y Y Y Y
Incentive and Special Pays A A A M M
PCS Y Y N Y N
Health-Care Accrual N N N Y N
Accession & Training N N N Y N
FICA Y Y Y N Y
Properties
Medical-specific N N N Y Y
_ Rank/paygrade-specific Y Y N Y Y

Key: Y=included, N=excluded, M=medical-specfic special pays, A=average special pays.

The Service-comptroller pay factors, used for inter-agency exchange, are
dimensioned by fiscal year, Service, and either officer rank or enlisted paygrade.l’

10 Health-Care Accrual was deleted because it is neither precisely estimated nor generally recognized as
a current-year expense.  Accession & Training was deleted because many of those expenses are
already captured in MEPRS, and there is no reliable method for estimating the amount currently
excluded from MEPRS. Finally, PCS was excluded because the larger IDA methodology captures
those costs explicitly in the PCS Frogram Elements (PEs 0808731 A/N/M/F for Army, Navy, Marine
Corps, Air Force, respectively). rather than burdening them on personnel pay rates.

"' For example, the FY91 factors for all four Services are contained in “Composite Standard Military
Rates. Basic Allowance for Quarters Rates, and Permanent Change of Station Expense Rates, Effective
1 October 199G, Cownptrolier of the Navy. NavComptNote 7041, October 1990.
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Although rank-specific, the Service-comptroller pay factors are averages over all
occupational specialties, and are not medical-specific. Finally, the MEPRS pay factors
were surprisingly difficult for us 1o obtain, but are generally presumed to be equal to the
Service-comptroller pay factors. We were able to cbtain the MEPRS pay factors in one
case, the Air Force in FY91. Looking across all the officer ranks and enlisted paygrades,
the MEPRS pay factors never differed from the Service-comptroller factors by more than
1.65%.

Table 11I-6 is an attempt to assess, in the aggregate, the effect on total MEPRS
expense of substituting the IDA pay factors for the MEPRS pay factors. We repoit the
averages (acrocs ranks and paygrades) of both the IDA pay factors and the MEPRS pay
factors, for the Air Force in FY91. The averages were computed by weighting across
rank/paygrade distributions provided by the Defense Manpower Data Center (DMDC).!2
We multiplied the pay differences by the number of FTEs ir each category, as reported in
MEPRS, to obtain the pay adjustment (in millions of dollars).

Table 11-6. Adjustment for MEPRS Military-Personnel Pay Factors, Air Force, FY91

IDA Factor Pay
Minus Fuli-Tiine Adjusument
Personnel IDA MEPRS MEPRS Equivalents (Millions of
Category Pay Facto_r Pay Factor Factor (FTEs) FY91 Dollars)
Physicians $98,813 $80,263 $18,550 2,968 55.1
Nurses $58,704 $63,409 ($4,705) 3,625 a7y
Medical Service Corps ~ $63,029 $66,346 ($3,317) 2,381 (1.9
Medical Enlisted $27,506 $29,522 ($2,016) 17,213 (4.7
Total Adjustment (4.6)
MEPRS Subtotal 1,340
Percentage Adjustment (0.25%)

Although MEPRS understates average physician compensation by nearly $19,000,
it overstates the compensation of nurses, MSC officers, and medical enlisted personnel.

12 MEFRS does not break FTEs by rank or paygrade. Instead, we computed the rank/paygrade
distributions by combining DMDC personnel-inventory data in the two primary Program Elements that
support MTFs: PE 0807711 (Care in Regional Defense Facilities) and PE 0807792 (Staticn Hospitals
and Medical Clinics). We implicitly assume that the rank/paygrade distributions by personnel
assignment approximate those of F1Es recorded in MEPRS.
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The latter effect occurs because medical enlisied personnel do not receive aircrew pay,
submarine-duty pay, hazardous-duty pay, and sea pay to the same extent as other,
non-medical personnel. In light of the relatively large number of medical enlisted
personnel, the net effect is actually a downward adjustment to MEPRS of $4.6 million.
However, this adjustment represents a mere 0.25% of the Air Force MEPRS inpatient and
ambulatory subtotal. Because this adjustment is so small, and because the exact MEPRS
pay factors were not readily available for other combinations of Service branch and fiscal
year, we have ignored the adjustment in our subsequent calculations.

While the MEPRS pay factors impart no bias in the aggregate, they do give a
misleading picture of the relarive costs of various categories of personnel. For other
purposes, such as determining the optimal mix of physicians, nurses, and medical enlisted
personnel, it would be better to use the IDA pay factors developed in Chapter II
Otherwise, the MEPRS pay factors may lead to a mix that is too rich in physicians relative
to the other categories of personnel.

6. Allocation of MEPRS Special-Programs Accounts

The MEPRS F (Special Programs) accounts were originally designed to measure
costs incurred at MTFs in support of DoD’s wartime readiness mission. Over the years, as
additional three-digit accounts were added, some costs related instead to the peacetime
health-care mission have migrated to the F accounts. The purpose of this section is to fold
back to the A (Inpatient) and B (Ambulatory) accounts those specific three-digit F
accounts that are demonstrably and exclusively related to the peacetime-care mission.

Afier consultation with officials in OSD (Health Affairs), we selected certain
F accounts that, in our opinion, correspond exclusively to peacetime care. The F accounts
that we selected are analyzed in Table III-7. The Area Reference Laboratories provide
clinical laboratory and forensic toxicology procedures and tests to other MTFs. Of the ten
laboratories, nine are operated by the Army, and the remaining cne is operated by the
Navy at NNMC Bethesda. However, the Navy did not report any expenses in MEPRS
account FAA (Area Reference Laboratories) in either FY90 or FY32. The Army total of
$21.2 million supported not just Army MTFs, but actually all MTFs. Therefore, we
allocated this sum across the Services in proportion to their total MEPRS inpatient and
ambulatory expenses. This allocation amounts 0 0.39% of the MEPRS A and B accounts.
In absolute terms, the allocations are $8.6 millicn for the Army, $7.1 million for the Air




Force, and $5.5 million for the Navy. To the extent that the Army laboratories

disproportionally support Army MTFs, as is often asserted, these allocations will bias the
costs low for the Army and high for the other two Services.

Table 111-7. Allocation of MEPRS Special-Programs Accounts, FY90

Account
Code Account Title Army Air Force Navy DoD Total
FAA Area Reference Laboratorics 21,227,080
Allocation of FAA, by Service 8,579,128 7.128,386 5.519,567 21.227,080
FAH Clinical Investigation Program 15,710,656 13,046,012 3,118,337 31,875.005
FAK Student Expenses 103,386,956 40,321,354 39,395,058 183,103,368
FAL Continuing Health Education 25,842,780 16,443,939 16,136,399 58,423,118
Subtotal 153,519,520 76,939,691 64,165,361 294,628,571
FEA Patient Transpontation 37,165,712 7,002,563 11,022,300 55,190,575
FEB Patient Movement Expenses 848,523 9,611,576 1,683,270 12,143,369
FEC Transient Patient Care 14,980 11,283 55,119 81,382
Subtotal (FEA, FEB, FEC) 38,029,215 16,625,422 12,760.689 67,415,326
Total 191,548,735 93,565,113 76,930,050 362,043,897
A Total inpatient expenses 1,016,201.564 763,289,016 597,216,755  2,376,707,335
Allocation excluding FEA and 70,453,035 31,918,880 26,900,111
FEB
Percentage adjustment 6.93% 4.18% 4.50%
Allocation of FEA and FEB 38,029,215 16,625,422 12,760,689
Percentage adjustment 3.74% 2.18% 214%
Total inpatient adjustment 10.68% 6.36% 6.64%
B Total ambulatory expenses 1,198,135,627  1,076,600,769 827,424,836  3,102,161,232
Allocation excluding FEA and 83,066,484 45,020,811 37,269,249
FEB
Total ambulatory adjustment 6.93% 4.18% 4.50%

We allocated accounts FAH (Clinical investigation Program), FAK (Student
Expenses), and FAL (Continuing Health Education) directly to each Service. The FAH
account records expenses intended to: “advance the quality of healthcare rendered in

military medical facilities, as measured by presemly accepted professional standards,
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including statistical health data [and] accreditation evaluation.!3” The FAK account reports
student salary expenses in the following categories. continuing post-graduate education for
physicians, dentists, veterinarians, and nurses, and continuing training for medical
specialists, allied health-science personnel, administrators, other enlisted direct-care
paraprofessionals, and assigned non-medical personnel 14 Specifically, the FAK account
reports: “student salary expenses {for] time the student is in a pure learner role (classroom,
work-center learning, etc.) ... Salary expenses related to that time a student directly
contributes to work-center output may be charged to the work center.”15 Physicians charge
all of their time to FAK during their first year of post-graduate training, and a nominal
50% of their time during their second and subsequent years of training. Finally, the FAL
account records: “operating expenses required to support continuing education
[including] tuition, TAD ([temporary additional duty] and/or TDY [temporary duty]
expenses, salaries, fees, and contractual expenses 16

We allocated these accournts across each Serv .C's total MEPRS inpatient and
ambulatory expenses. For example, of the Army subtotal of $153.5 million in accounts
FAA, FAH, FAK, and FAL, we allocated $70.4 million to inpatient expenses and $83.1
miibon 0 ambulaiory expenses. Thus, we increased the MEPRS A and R accounts by a
factor of 6.93% cach for the Army. Similarly, we increased these accounts by 4.18% for
the Air Force and 4.50% for the Navy.

Expenses in the FAK account are accrued primarily in medical centers and the few
community hospitals that offer Graduate Medical Education (GME), although some
expenses may be accrued at smaller facilities that train enlisted medical specialists and
paraprofessionals. Had we allocated these costs directly (and exclusively) to the medical
centers and teaching hospitals, these facilities would have appeared more expensive than
the remaining hospitals. We felt it was inappropriate to burden the medical centers and

13 “Medical Expense and Performance Reporting System for Fixed Military Medical and Dental

Treatment Facilities,” p. 2F-8.

Ibid., pp. 2E-10 to 2E-11. Note that expenses other than student salaries (e.g.. instructor salaries,
medical library. medical illustration, and medical photography) are reported in MEPRS accounts EBE
(Graduate Medical Education Support) and EBF (Education and Training Program Support). These
intermediate operating accounts are stepped-down to the final operating accounts (i.c.. Inpatient,
Ambuiatory, or Dental) based on FTEs as recorded in personnel timesheets. Thus, they are already
reflected in MEPRS, and need not be treated as additional adjustiments.

15 Ibig., p. 2F-9.
16 Ibid., p. 2F-9.

14
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teaching hospitals with the entire FAK total. Instead, GME supports the flow of new
physicians to replenish all of the hospitals in the system. For this reason, we treated the
FAK account as system-wide overhead.

Along these lines, we considered including adjustments for PE 0806721
(Uniformed Services University of the Health Sciences) and PE 0806722 (Armed Forces
Scholarship Program). Ultimately, we decided to treat these two activities as “below-the-
line,” and we did not include them in the MEPRS adjustments. These activities do not
represent patient care provided in MTFs; in particular, the Armed Forces Scholarship
Program funds medical education provided by civilian institutions. Rather than
incorporating these activities intc MEPRS, they should be added back to the sum of the
IDA and RAND cost estimates for any analytical cases under consideration. An example
cf this approach is given in Chapter IV. If these activities are expected to change under the
analytical cases, then that calculation should be conducted independentiy of either the IDA
or RAND cost analyses.

We also considered MEPRS accounts FEA (Patient Transportation), FEB (Patient
Movement Expenses), and FEC (Transient Patient Care). Account FEA covers expenses
to: “opesrate and maintain emergency medical vehicles and ambulances ... for the
movement ¢f non-emergency inpatients and out-patients to, from, and between MTFs ...
[and for] patients who require immediate care on an unscheduled basis enroute to an
MTF.” Account FEB records expenses to: “move inpatients, out-patients, and attendants
between medical facilities to provide optimum care.” Account FEC covers expenses to:
“provide care to transient patients [at] facilities located on air routes used by the
aeromedical evacuation system.”17 These three accounts pertain to transportation assets,
such as buses and ambulancex, that are owned by the medical community, nor airlift assets
ownerd by operational units in Major Force Program 2 (General Purpose Forces). Although
the MEPRS manual mentions out-patients as well as inpatients, our experience reveals that
most of these expenses are related to inpatients. Therefore, we have allocated accounts
FEA, FEB, and FEC to the MEPRS A account only. This allocation amounts to 3.74% for
the Army, 2.18% for the Air Force, and 2.14% for the Navy.

17

“Medical Expensc and Performance Reporting System for Fixed Military Medical and Dental
Treatment Facilities,” p. 2F-20.




The total F account adjustments are illustrated in Figure I1I-6. The total inpatient
adjustments are 10.68% for the Army, 6.36% for the Air Force, and 6.64% for the Navy.
The adjustment is largest for the Army, primarily beczuse they operate the largest GME
program, as reflected by the total of $103 million in their FAK (Student Expenses) account
in FY90.
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Figure !ll-6. Percentage Adjustments Based on MEPRS F Accounts
7. Summary

Figure 1II-7 summarizes our adjustments to the FY90 MEPRS expenses. Recall
that our analyses of base operations and military-personnel pay factors did not lead to any
net adjustments. We developed a 4.3% facilities-construction ailowance, based upon
amortizing construction costs over a 40-year lifetime at a 3.8% real interest rate. Our
factor of 1.29% for DMSSC was derived by spreading the DMSSC appropriation across
the three Services, in proportion to their total MEPRS expenses. The adjustment for
management headquarters was based on an expenditure of $21.7 million per Service.
Finally, the adjustments based on MEPRS F accounts were given in Figure III-6, with
larger adjustments for inpatient care to reflect patient transportation and movement
expenses.
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Figure 1li-7. Summary of Adjustments to FY90 MEPRS Expenses

The total adjustments are approximately equal for the Air Force anc the Navy:
12.8% for Air Force inpatient expenses, 13.3% for Navy inpatient expenses, 10.6% for Air
Force ambulatory expenses, and 11.2% for Navy ambulatory expenses. The adjustments
are larger for the Army: 16.9% for inpatient expenses, and 13.2% for ambulatory
expenses. The larger Army adjustments result from larger totals in the F accounts; as
shown previously in Table III-7, the Army subtotal in accounts FAA, FAH, FAK, FAL,
FEA, FEB, and FEC is twice as large as either the Air Force or the Navy subtotal. By far
the largest factor in this differeace is the FAK (Student Expenses) account, reflecting the
fact that the Army operates the largest GME program among the Services.

C. ASSESSMENT OF ADJUSTED MEPRS EXPENSES

The MEPRS adjustments may be assessed by examining their impact on aggregate
MEPRS expenses. Table I1I-8 shows the reported FY92 MEPRS expenses, by inpatient
versus ambulatory care, Service branch, aund hospital size. Reported inpatient expenses
were $2.41 billion for inpatient care, and $3.20 billion for ambulatory care. The
corresponding adjusted figures are $2.76 billion for inpatient care, and $3.56 billion for
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ambulatory care. The aggregate percentage adjustments are 14.3% and 11.3%,
respectively. Having made these adjustments, we are much more confident about making a
fair comparison to medical costs in the civilian sector.

Table I-8. Comparison of Reported and Adjusted FY92
MEPRS Expenses (Millions of FY92 Dollars)

MEPRS FY92 MEPRS FY92

Reported Adjusted
Inpatient
Asmy Medical Center 688.4 799.9
Hospital 393.7 4575
Air Force Medical Center 383.7 4325
Hospital 3357 3783
Navy Medical Center 3734 4208
Hospital 236.8 266.9
Inpatient Total 24117 2.755.9
Ambulatory
Army Medical Center 527.9 5939
Hospital 696.6 783.7
Clinic 10.0 214
Air Force Medical Center 2958 326.9
Hospital 658.9 728.1
Clinic 98.1 108.3
Navy Medical Center 362.4 400.8
Hospital 457.7 506.2
Clinic 81.7 9.4
Ambulatory Total 3.198.1 3,559.6
Total Cost 5,609.8 6,315.5

D. ADDITIONAL DATA ELEMENTS

A few of the data elements required for the regression analysis were derived from
sources other than MEPRS. These data elements and their sources are described here.

I11-25




1. Bed Capacity

The two candidate measures of bed capacity for inpatient care are normal beds and
operating beds. Both measures are reported by the Services to DMFO. Normal bed
capacity is defined as:

Space for patients’ beds measured in terms of beds, which can be set up in
wards or rooms designated for patients’ beds and spaced approximately 100
to 120 square feet per bed. This definition refers only to space and excludes
equipment and staff capability. For containment-type hospitals still in use,
bed capacity may be measured in beds spaced on 8-foot centers. Former
ward or rcom space, which has been disposed of or has been altered so that
it cannot be readily reconverted to ward or room space, is not included in
computing bed capacities. Space for beds used only in connection with
examination or brief treatment periods, such as that in examining rooms or
in the physiotherapy department, is not inciuded in this figure. Nursery
space is not included in the bed capacity, but is accounted for separately in
terms of the number of bassinets it accommodates. [Emphasis added.]!$

By contrast, an operating bed is defined as: “a bed that is currently set up and ready
in all respects for the care of a patient. It musi include supporting space, equipment, and
staff to operate under normal conditions. Exciuded are transient patienis’ beds, incubaioss,
bassinets, labor beds, and recovery beds.”1? [Emphasis added.] Because operating beds are
fully staffed, they appear to be the more appropriate capacity measure for hospitals in
peacetime. Indeed, preliminary regression models using normal beds did not predict MTF
costs as accurately as the later models using cperating beds.

The data on normal and operating beds have not always been regularly updated. In
our judgment, the FY90 data had not been updated recently enough to be of use in this
study. The FY92 data, however, appear to be both more recent and more relevant.
Therefore, we applied the FY92 numbers of normal and operating beds in our analyses of
both FYS0 and FY92 data on cost and workload.

The relationship between normal and opeiating beds is illustrated in Figure I11-8.
The jagged curve represents the trend in daily census at Naval Hospital San Diego during
FY90. For reference, we note that the average daily census equals 392, and the 80th

18 “Medical Expense and Performance Reporting System for Fixed Military Medical and Dental
Treatmeni Facilities,” p. A-18.

19 bid.p. A-19.
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percentile of the daily census equals 427. Operating beds were reported as 393. This figure
certainly lies within the range observed for the daily census. If operating beds represent
staffed capacity, however, one might expect this value to exceed the mean and possibly
exceed the 80th percentile as well. We suspc . that operating beds are not updated
frequently enough 1o reflect seasonal changes in staffing that occur within the fiscal year.

T

Normal Beds (764)

$0th Percentile Census (427)

Number of Operating Seds (393)

Oct8Y Nov89 Dec89 Jan90 Feb80 Mar90 AprS0 May90 Jwn90 Jul 90 Aug 90 Sep 0

Drte
Note: Average daily census = 392,

Figure 111-.8. Naval Hospital San Diego, FYS0 Daily Census

By contrast, ncrmal beds were reported as 764. This figure bears no apparent
relationship to the trend in daily census, and offers little indication of peacetime capacity.
Similar patterns were observed at several other MTFs that we examined. We conclude that
reported operating beds in FY92, though impeifect, provide the best available proxy for
peacetime capacity.

2. Graduate Medical Education

We measured the volume of GME by the begin-year headcount of residents and
interns at each MTF. This information was provided by OSD (Health Affairs/Professional
Affairs and Quality Assurance). This measure differs from the one used by the Health Care




Financing Administration (HCFA) for Medicare reimbursement.20 The HCFA measure is
defined as the headcount of resident and interns, divided by the number of staffed beds at
each hospital; the HCFA definition of staffed beds is roughly analogous to the DoD
definition of operating beds. The HCFA measure is relevant for inpatient care only, with
staffed beds serving as a capacity variable. There is no obvious capacity variable for
ambulatory care. In our data on MTFs, we found evidence that GME affects the cost of
ambulatory care as well as inpatient care. The advantage of our GME measure (i.e., the
simple headcount) is that it does not require a capacity variable; thus, it is well-defined
even on the ambulatoiy side. The GME data are reproduced in Table IU-9.

SR N W S N N S e
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20 Health Care Financing Administration, “Federal Register,” Vol. 52, No. 169, September 1, 1987.
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Table liI-8. Size of Graduate Medical Education Programs, FY90 and FY92

Number of ~ Percentage
DMIS Resicents Plus  Change. FY90
ID Code Facility Name Facility Type Interns to FY92
FY90 FY92

0013 David Grant USAF Medical Center Medical Center 104 103 (1.0)%
0022 Lettermian AMC Medical Center 20 ] (100.0)%
0027  NH Qakland Medical Center 147 72 (51.0)%
0029 NH San Diego Medical Center 339 298 (12.1)%
0031 Fitzsimons AMC Medical Center 197 197 0.0%
0037  Walter Reed AMC Medical Center 524 427 (18.5¥¢%
0047  Eisenhower AMC Medical Center 120 120 0.0%
0652 Tripler AMC Medical Center 198 198 0.0%
0055  USAF Medical Center, Scott AFB Medical Center 25 25 0.0%
0066  Malcolm Grow USAF Medical Center  Medical Center 37 37 0.0%
0067 NNMC Bethesda Medical Center 256 217 (15.2)%
0073 Keesler Medical Center Medical Center 88 88 0.0%
0095  USAF Medical Center, Medical Center 109 109 0.0%

Wright-Patterson AFB
0108  William Beaumont AMC Medical Center 137 127 (7.3)%
0165  Brooke AMC Medical Center 273 273 0.0%
0117  Wilford Hall USAF Medical Center Medical Center 375 395 53%
0124 NE Porismouth Medical Cenier 156 i8¢ 3.5%
0125  Madigan AMC Medical Center 201 194 (3.5)%
0023  Hays AH Community Hospital 19 19 0.0%
0024  NH Camp Pendieton Community Hospital 37 30 (18.9%
0038  NH Pensacola Community Hospital 40 35 (12.5)%
0039 NH Jacksonville Community Hospital 39 34 (12.8)%
0042  USAF Regional Hospital Eglin Community Hospital 17 17 0.0%
0048  Manin AH ‘ Community Hospital 36 36 0.0%
0078  Ehrling Berquist Regional Hospital Commurity Hospital 6 0.0%
0089  Womack AMC Community Hospital 35 3s 0.0%
0 03 NH Charleston Community Hospital 37 27 (27.0)%
0110  Damall AH Community Hospital 25 25 0.0%
0116  Robert Thompson Strategic Hospital Community Hospital 23 23 0.0%
0123  Dewitt AH Community Hospital 18 18 0.0%
0126  NH Bremerton Community Hospital 14 6 (57.1)%

Total 3,693 3,381 (8.4)%




IV. PEACETIME COST OF THE WARTIME
MEDICAYL REQUIREMENT

This chapter estimates the cost of maintaining during peaceiime the resources
required for wartime medical care. This estimate is not directly used in the analysis of
peacetime medical options considered in Chapters V and VI. However, it does set a floor
on the size (in dollars) of the peacetime medical establishment, as well as answer a

question posed in the congressional language that prompted this study.

Wartime medical rescurces consist of two major components. The casualty-based
component is determined by wartime casualty and disease/non-battle injury (DNBI)
rates, and corresponds to echelons 3 and 4 of wartime medical care.! The number of
casualties and DNBI were computed by the OD(PA&E) Wartime Medical Requirements
Working Group, based upon simulations conducted by the Joint Staff. The structure-
based component contains medical personnel organic to combat and combat-support
units (e.g., the medical platoon of an infantry batialion). This component corresponds to
echelons 1 and 2 of wartime medical care, and is essentially independent of expected
casualty levels. In fact, we include as wartime capability those medical personnel
assigned to all combat and combat-support units extant in peacetime, regardless of which
units would actualiy depioy during any particular wartirne contingency.

We first estimate the peacetime cost of the casualty-based medical resources. We
estimate this cost under alternative assumptions concerning the mix of active-duty and
re: erve medical personnel in the theater. Next, we estimate the peacetime cost of the
wartime medical structure. This estimate is obtained by selecting a subset of the fully and
partially medical program elements already identified in Chapter II. The current chapter
describes both the logic for sclecting this subset, as well as the resulting cost estimate.

1 Echelon 1 provides ¢ssential cmergency care to prepare casualties for evacuation 10 the rear.
Echelen 2 provides asseinbly points where emergency care is provided and the priority for continued
evacaation to the rear is determined. Echelon 3 consists of limited medical facilities, such as Mobile
Army Support Hospitals (MAS5Hs) and Combat Support Hospitals (CSHs), that provide resuscitation,
initia} surgical procecures, and post-cperative treatment as necessary. Echelon 4 consists of hospitals
in the Comrmunications Zone that provide definitive care and recuperation prior to retumn to duty or
evacuation to the continental United States (CONUS}.
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Finally, we combine the casualty-based and structure-based costs to yield an estimate of
the total peacetime cost of the wartime medical requirement.

A. PEACETIME COST OF THE CASUALTY-BASED MEDICAL
REQUIREMENT

i. Methodology

Physicians who are required for the wartime mission must maintain their medical
proficiency in peacetime. Their peacetime activities contribute to this objective.
Therefore, we have treated essentially all of the costs associated with their peacetime
activities as related to the wartime mission.

We considered alternative treatments of peacetime cost before deciding on this
approach. It could be argued that only a portion of a physician’s peacetime activity is
necessary as continuing training. Estimating the size of this portion, however, would be
far from straightforward. It might even be argued that military physicians could work
outside of military hospitals to maintain their proficiency in peacetime, freeing DoD
fiom paying any coste associated with their peacetime activity. Ultimately, we
formulated our chosen approach for fidelity with one of the goals of the Section 733
Study: estimating how much DoD does pay to be medically prepared for wartime, not
how little it might pay if it maraged its physicians differently.

We assumned that the physicians required for wartime casualty care are occupied
in peacetime by practicing medicine in CONUS MTFs and clinics. We then used data
from the Medical Expense and Performance Reporting System (MEPRS) to estimate the
full peacetime costs associated with a single physician full-time equivalent (FTE) in that
environment. In “full peacetime costs,” we included not only the physician’s salary and
bonuses, but also the salary costs of other personnel who support the physician FTE (e.g.,
FTEs of nurses, medical technicians, hospital administrators, and so on), as wel! as the
materials, supplies, and other non-labor costs associated with i'ie physician FTE. This
treatment is conservative (i.e., tends to overstate peacetime costs) to the extent that some
physicians engage in peacetime activities that are considerably less costly than practicing
medicine in CONUS MTFs. Among these alternative activities are serving as instructors,
serving on headquarters staffs, and practicing medicine under more austere conditions
(such as aboard ship or in overseas troop clinics). The peacetime costs of these
alternative activities might be better approximated by the physician’s salary and bonuses
alone, without the extra burdening for indirect costs from MEPRS. We chose our
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approach not only because it is conservative (and thus the direction of the bias is
unambiguous), but also because the wartime casualty-care requirements (for both care in
theater and care of CONUS evacuees) could be satisfied by simply drawing physicians
out of CONUS MTFs.

We drew a distinction between “direct” physicians and “indirect” physicians. A
direct physician is one whose specialty directly maps into a clinical area in the MEPRS
chart of accounts. By contrast, indirect physicians, including anesthesiologists,
pathologists, and radiologists, have their peacetitiie costs spread through a pocl over a
number of clinical areas. Further, we defined a “physician team” as a direct physician,
plus the complement of personnel who support the physician in CONUS MTFs during
peacetime. The physician team includes a fractional allocation of indirsct physicians, as
well as the non-physician personnel {e.g., nurses, inedical technicians, hospital
administrators) previously mentioned. Finally, the cost of a physician team also includes
the non-labor costs expended by the direct physician and his or her supporting personnel
in peacetime. Note that physician teams are nowhere recognized in the official DoD data
systems; rather, they are an analytical device developed for the purposes of this study.

One advantage to using the physician team as the tasic unit of anaiysis is that the
wartime requirements estimated by the Joint Staff are stated in terms of beds and
physicians,2 but there is no direct statement of the requirements for non-physician
personnel. The physician team concept serves to associate non-physician personnel with
each physician, thereby rounding-out the overall requirement for medical personnel. 1ae
alternative approach would have been to augment the wartime requirements for
physicians with computed wartime requirements for non-physicians. The data required
for the latter approach were not available to the Section 733 Study.

One qualification regarding our approach is in order. We implicitly assumed that
the ratio of non-physicians to physicians is at least as high in peacetime as in wartime.
For example, suppose that one physician is supported by two nurses in wartime, but by
three nurses in peacetime (so the peacetime physician team contains three nurses). Then
the cost of the peacetime physician team includes the cost of the three nurses required for
peacetime support; it also implicitly covers the cost of the two nurses required for

2 Physician requirements are siated in total as well as in five broad, all-inclusive specialties:

anesthesiologist, orthopedic surgeon. general surgeon. other surgeon, and other physician. A finer
specialty breakdown can be obtained by applying Service-specific hospital staff factors to the
physician totals. This procedure is illustrated in a later section.
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wartime. Now suppose instead that the wartime requirement is increased to four nurses,
while the peacetime requirement remains at three nurses. The cost of the peacetime
physician team still includes the cost of the three nurses required for peacetime support.
However, these three nurses are no longer sufficient to provide wartime care, and the one
missing nurse is omitted from the peacetime cost of the wartime requirement.
Unfortunately, there was no way to confirm our assumptions because, again, the stated
wartime requirements include only physicians, not nurses or any other category of
personnel.

2. Data Requirements

The cost of wartime medical care depends on the numbers of casualties and DNBI
to be treated, the resulting number of physicians by specialty, and the cost per physician
team. The numbers of casualties and DNBI were estimated from the simulations
conducted by the Joint Staff. The Wartime Medical Requiremenis Working Group, in
tum, translated casualties and DNBI into requirements for beds and physicians.

The important data elements pertaining to physician teams include full-time
equivalent workioads, ihe salaiies of direct physicians, indirect physicians, and other
personnel, and the non-labor costs such as materials and supplies. Ali of these
components of physician-team cost come from the MEPRS database, described more
fuliy in the next subsection. The cost of a physician team is:

Total MEPRS Cost
Direct Physician FTEs

Physician Team Cost =

The physician staff requirements come from the Services, and the bed counts
from the Joint Staff. All cost data are for FY90, while the bed counts and resulting
physician requirements are based on the FY 1993 scenarios run by the Joint S:aff.

a. Physician Team Data

MEPRS cost and FTE data are categorized into inpatient and ambulatory clinical
areas as well as other areas that were not used in this analvsis.3 We dropped some clinical
areas and combined the remaining inpatient and ambulatory categories into the clinical

3 “Medical Expense and Performance Reporting System: for Fixed Military Medical and Dental

Treatment Facilities.” Office of the Assistant Secretary of Defense {Health Affairs), Publication DoD
6010.13M. January 1991
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areas used in the wartime hospitals. The resulting clinical arcas used in wartime and their

MEPRS counterparts are listed in Table IV-1.

Table IV-1. MEPRS Clinical Areas Corresponding to Wartime Medical Specialties

Wartime Direct-

Physician Specialty MEPRS Code

MEPRS Work Center

Internal Medicine
AAA
AGA
BAA
BAQ
Dermatology
AAD
RAP
Neurology

General Surgery

Cardio/Thoracic Surgery

Neurosurgery

Ophthalmology

Oral Surgery

Otorhinvlaryngology

Plastic Surgery

Orthopedics
AEA
AGG
BEA
BEB
BEC
BED
BEE

Psychiatric Care

Intemal Medicine

Family Practice Medicine
Internal Medicine Clinic
Infectious Disease Clinic

Dermatology
Dermatology Clinic

Neurology
Neurology Clinic

General Surgery
Family Practice Surgery
General Surgery Clinic

Cardiovascular Thoracic Surgery
Cardiovascular and Thoracic Surgery
Clinic

Neurosurgery
Neurosurgery Clinic

Ophthalmology
Ophthalmology Clinic

Oral Surgery

Otolaryngology
Otolaryngology Clinic

Plastic Surgery

Orwopedics

Family Practice Orthopedics
Orthopedics Clinic

Cast Clinic

Hand Surgery Clinic
Neuromuscularskeletal Screening Clinic
Orthopedic Appliance Clinic

Psychiatrics
Substance Abuse Rehabilitation
Family Practice Psychiatry
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The MEPRS cost data conie from both MTFs and stand-alone clinics in CONUS.
The cost data were adjusted using the factors developed in Chapter 111 and summarized in
Figure I11-7. These adjustments account for military construction, management
headquarters, central automation support, and allocation of the MEPRS Special Programs
subaccounts. The adjusted MEPRS data, by clinical area, are shown in Table IV-2.

Table IV-2. MEPRS Costs by Clinical Area, CONUS Only

(FY90 Dollars)

Clinical Area Army Navy Air Force
Internal Medicine 206,631,245 127,689,556 171,440,728
Dermatology 19,698,899 12,084,532 9,273,269
Neurology 21,040,9C1 9.371,191 7,748,780
General Surgery 136,362,647 96,959,393 128.020,535
Cardio/Thoracic Surgery 35,298,954 11,114,496 11,927,010
Neurosurgery 29,642,345 13,185,176 9,096,660
Ophthalmology 30.368,605 20,483 424 15,124,085
Oral Surgery 13,805.905 8,029.715 12,699,714
Otorhirolaryngology 38,937,875 38,914,317 24,782,735
Plastic Surgery 12.115,724 6,978,859 5,920,939
Urology 48,978,464 33,246,090 27,570,658
Nephrology 11,917,558 3,425,226 4,101,969
Gyneculogy 100,467,359 129,708,772 214.621,320
Orthopedics 168,088,285 108,740,355 76,040,200
Psychiatric Care 49,732,083 50,546,922 34,755,919
Total Cost 1,013.086.847 670,478,036 753,124,580

The other data component from MEPRS is the number of fuil-time equivalent
direct physicians (Table IV-3). FTEs measure the hours a direct physician spends 1n a
particular clinical area, and are expressed in annual equivalents. A single physician’'s
time may be divided among several clinical areas, and may also be charged to other areas
not shown here, such as readiness training or continuing health education. In addition,
some physicians, such as those deployed aboard aircraft carriers in peacetime, do not
charge to MEPRS at all. For these reasons, the MEPRS FTE totais do not reach the
active-duty inventory totals.




Table IV-3. Direct Physician FTEs by Clinical Area, CONUS Only
(FY90, 1 FTE = 1 Year of Effort)

Clinical Area Army Navy Air Force
Tntemal Medicine 2965 174.7 2488
Dermatology AN 34.9 234
Neuro!egy 64 4 25.5 16.7
General Surgery 160.4 153.1 185.2
Cardic/Thoracic Surgery 303 13.1 12.6
Neurosurgery 415 19.2 10.8
Ophthalimology 771 474 30.4
Oral Surgery 19.5 10.8 9.2
Otorhinolaryngology $4.90 78.8 283
Plastic Surgery 17.0 9.7 6.9
Urology 55.5 52.2 334
Nephrology 18.6 8.9 35
Gynecology 2393 180.6 212.1
Orthopedics 167.7 141.6 88.4
Psychiatric Care 453 440 193
Total Direct-Physician FILs 1,368.6 9947 928 8

V. Service Hospital Staff Data

The staff data for notional wartime hospitals were obtained from the Services,
and were mapped into MEPKS categories as shown in Table I1V-4. Table IV-5 shows the
mobiie Army specialist teams that are moved around the iheater as nceded. The steffs for

*NUS hospitals were based on the iotal physicians per hospital cited in the report of
Wartime Medical Requirementss Working Group.* These total numbers were then
‘J over the wartime clinical areas based on the sta™ mix found in the echelon 4
. ne-specific S00-bed hospiial (Table IV-6). For the Army, he field hospital staff was

c. Wartime Bed Countis and Hospital Requirements

The requirement {or physician teams is based on the casualty and DNBI flows
predicted by the Medical Planning Model (MPM) of the Joint Operational Planning and
Execution System (JOPES). The output of the MPM is based on expectations concerning
the course of cumbat in circemstances specified in the Defense Planning Guidance. The
scenario-speciii ~ results draw on explicit assumptions about the forces involved, the

4 “Wartime Medical Requirements Study in Response 1o Section 733, National Cefense Authorization
Act for Fiscal Year 1992, 1993 (U)." Depariment of Pefense, Office of the Director (Program
Analysis and Evaluation). Secret, Janyary 1994,
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Table IV-5. Army Staff Mix for Mobile Medical Teams

Head and  Neuro- Infections Hemo/
Surgical Neck Surgery Ophthalmology Pathology Discase  Dialysis

Direct Physicians

Iifemal Medicine” " I R . Sy
Neurology 5 ] : ‘
Infectious Disease : ' !
Generat Surgery Loy B B -
" NewoSurgery S e, ;
Ophthalmology 3
Oral Surgery ) i :
" Oterfolarymgoiogy R s
,,,,,,, Plastic Sugery . Ce
Nephroiopy e e e L
Total Direct Fhysicians 2 3 3 . 3 0 : 1 2
Indirect Physicians : : :
Pethology H

Table IV-S. Staff Mix for CONUS 500-Bed Hospitals

Anmy Navy  AirForce
Direct Physicians
Iniernal Medicine 16 9 9
Dermatology 1 1
Neurology 1 1
General Surgery 17 13 30
“ardio/Thoracic Surgery 2 3 4
Neurosurgery 3
Ophthalmology 3 3
Oral Surgery 2 7 3
Otorhinolaryrgology 2 3
Plastic Surgery
Uralogy 2 3 3
Nephrology
Gynecology 2 3 3
Orthopedics 12 14 8
Psychiatnic Care 1 1
" Total Direct Physicians 57 64 64
Indirect Physicians
Pathology 1 1
Radiology ] 3
Anesthesiology 7 4 4
Iv-9




duration of the conflict, the intensity of the conflict, casualty and DNBI rates, death rates,
the duration of hospital stays, and evacuation policy. A dispersion factor is built into the
MPM to provide extra capacity, refiecting potential geographical mismatch between
medical resources and the demand for medical care. Evacuation policy deals with the
length of time a patient’s recovery must be expected to exceed in order to be eligible for
evacuation to a higher echelon. Thus, evacuation policy addresses movements between
echelons 3 and 4, between echelon 4 and CONUS, and movement directly from echelon

3 to CONUS.

The precise wartime requirements for beds are shown in the previcusly cited
report of the Wartime Medical Requirements Working Group.®> The bed requirements
and the resulting requirements for hospitals and physicians (by specialty) are shown in a
classified iDA puvh'ication.

3. Cest Estimates

The peacetime cost of wartime medical care varies with the percentage of
reservists called to active duty. Because reservists normally work only two weeks per
vear plus drill periods, their peacetime cost to the Services is much less than the cost of
active-duty personnel. This section shows the physician team cost by active duty, reserve
duty, and the active/reserve mix developed by the Wartime Reguirements Working

Group.

a. Total Active-Duty Physician Team Cost

The cost of an active-duty physician team is given by:

Tetal MEPRS Cost by Clinical Area

Physician Team Cost = - —
Direct Physician FTEs

This figure includes the salary cost of direct physicians, indirect physicians, and other
personnel, as well as materials and supplies. Recall also that the MEPRS costs were
adjusted upwards to reflect military construction, management headquarters, central
automation support, and allocation of the MEPRS Special Programs subaccounts. The

5 Kathryn L. Wilson, Matthew S. Goldberg. and Bernard J. McHugh, “The Pzacetime Cost of Wartime
Medical Resources (U),” Institute for Defense Analyses, Paper P-2965, Secret, September 1994.
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FTEs in the denominator are the number of annual equivalents worked by the direct

physician. The active-duty physician team costs are shown in Table IV-7.

Table IV-7. Total Annual Costs per Active-Duty Physician Team

(FY90 Doliars)

Clinical Area Amy Navy Air Force
Internal Medicine 656,848 730,929 689,135
Dermatology 275,127 346,561 395,491
Neurology 326,735 366,874 464,254
General Surgery 850,035 633,318 691,405
Cardio/Thoracic Surgery 1,165,046 845,262 949,099
Neurosurgery 713,972 685,241 842,738
Ophthalmology 393,950 432,467 498,172
Oral Surgery 709,147 741,033 1,382,031
Otorhinolaryngology 721,127 493,529 876,491
Plastic Surgery 713.424 720,584 855,936
Urology 747,982 637,112 826,314
Nephrology 639.240 382,742 1,156.299
Gynecology 796,071 718,343 1,011,903
Orthopedics 1,002,609 7€7.927 860,654
Psychiatric Care 1.097.253 1,148,098 1,801,214

b. Total Reserve Physician Team Cost

Selected Reserves are made up of three general types of reserve duty: Troop
Program Umt (TPU), Individual Mobilization Augmentee (IMA) with drilling veriods,
and IMA with no drilling periods. To estimate the cost of reserve physician teams, we
had to consider the type of reserve duty, the number of hours worked in a hospital or
clinic setting, and the number of conference days aliowed for continuing health
education. The breakout by ty})e of reserve duty is shown in Table I'V-8.

Tabie IV-8. Selected Reserve Physicians by Reserve Duty Type
{Based on 1993 Inventory)

Type of Reserve Duty Army Navy Air Force
Troop Program Unit 92% 100% 82%
Individual Mobilization Augmentee, drilling 0% 0% 18%
Individual Mobilization Augmentee. no drilling £% 0% 0%

Source: OSD Reserve Affairs.
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Unfortunateiy, MEPRS does not identify medical personnel by component. For
this analysis, we treated reserve pnysician team pay as a pro-ration of the aciive
physician team pay. Although this apporiionment is not quite accurate, offsetting errors
may roughly cancel out the inaccuracies. On the one hand, reserve physicians earn lower
retirement benefits than do active-duty physicians, so a pro-ration tends to overstate the
cost of reserve physician teams. On the other hand, reserve physicians are generally of
higher rank than active-duty physicians (typically O-5s versus O-4s). Finally, we made
the implicit assumption that reservists sput their time between hospitals and clinics in the
same proportions as do active-duty personnel. Under these assumptioris, the reserve
physician team cost is given by:

Reserve Physician Team Cost = (Daily Active Physician Team Cost x Number of Active Medical Days) +

(Conference Pay).

The number of active-duty medical days depends not only on the type of reserve
duty, but also on the number of days allotted to the annual active tour. Table IV-9 states
our assumptions on this issue In addition, each physician is allotted ten days to attend
conferences at a daily base-pay rate for an O-5, the median grade among reserve
physicians. The iot ual conference costs (FYO0 dollars) per reserve physician team
are as follows:

« Army—$1,389

» Navy—$1,770

e AirForce—$%$1,772

Table iV-9. Total Annual Active-Duty Days per Reserve Physician TYeam

Type of Reserve Duty Number of Days
Troop Program Unit 38
Individual Mobilization Augmentee, drilling 26
Individual Mobilization Auvgmentee, no drilling 14
Source: OSD Reserve Affairs.

The total annual reserve physician tear cos's are shown in Table IV-10.

¢. Physician Team Cost Using Active/Reserve Mix

The Services use a combination of active and reserve forces during waniime. A
comparison of Tables IV-7 and IV-10 reveals that the peacetine costs of reserve

IV-12
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physician teams are considerably lower than those of active-duty physician teams. Table
IV-11 shows the peacetime costs, by clinical area, using the active/reserve mix developed
by the Wartime Medical Requirements Working Group.

Tabie IV-10. Total Annual Costs per
Reserve Physician Team {FY90 Dollars)

Clinical Area Army Navy Air Force
Internal Medicine 70,427 77,651 69,349
Dermatology 28.646 37,748 40,554
Neurology 33,759 39,857 47,297
General Surgery 85,603 67,518 69,572
Cardio/Thoracic Suriery 116,812 $9,521 94.841
Neurosurgery 72,123 72,908 84,411
Ophthalmology 40,418 46,666 50,623
Oral Surgery 71,645 78,701 137,295
Otorhinolaryngoiogy 72,832 53,006 87,721
Plastic Surgery 72,669 76,578 85,706
Urolngy 75492 67,912 82,801
Nephirology 64,719 41,504 115,159
Gynecnlogy 80.257 76,345 101,000
Orthope-dics 100,719 81,492 86,108
Psychiatric Care 110.093 120,96¢ 178.400

Tabie V11, Total Annuai Costs per Physician Team
Jsing Active/Reserve Mix (FY20 Colla 3)

Clinical Area Army Navy Alr Force
Irternal Medicine 260,732 497,615 627,156
Durmatology 103,527 236,270 359,997
Neurology 122,764 250,082 422,558
Greneral Surgery 317,836 431,247 629,222
cardio/Thoracic Surgery 435,363 575,355 863,673
Neuwrosurgery 267,115 466,551 766,506
Ophthalmology 147,820 294,681 453,417
Oral Swigery 265,316 504486 1,257,557
Otorhirolaryngology 269,782 336,199 797,614
Plastic Surgery 266911 490,582 778,913
Urology 279,793 433,826 751,963
Nephrology 239.257 260,872 1,052,185
Gynecelogy 297,719 489,058 920,813
Orthopedics 374,711 522,772 783,205
Psychiatric Care 409,991 781,263 1.638.932
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d. Total Cost of the Casualty-Based Medical Requirement

Table IV-12 and Figure V-1 gwve the Service totals for maintaining, in
peacetiine, the physician teams to satisfy the casualty-based wartime requirement. These
totals are based on the active/reserve mix developed by the Wartime Medical
Requirements Working Group. The DoD total is ©1.23 billion, of which the Army
accounts for 42%. The overall theater requirement represents 88% of the casualty-based

total, while the CONUS requirement represents only 12%.

Tahble (V-12. Peacetime Cost of Casualty-Basad Requirements,
by Location and Service (Thousands of FY90 Dellars)

Theater CONUS Casualty-Based Tozal
Anny 413,166 97,285 510,451
Nuvy 328,500 39,263 367,772
Air Force 336,219 13,519 349,738
Teotal 1,077,894 150,067 1,227,961
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B. PEACETIME COST OF THE WARTIME MEDICAL STRUCTURE

1.  Scope of the Wartime Medical Structure

The report of the Wartime Requirements Working Group defines the wartime

medical structure as follows®:

The second category of resources is made up of medical personnel who
serve outside the hospital system. These physicians-who constitute the
structure-based requirement-usually are attached to combat units or serve
in outpatient clinics. Examples include doctors assigned to Army
divisions, naval ships, the medical evacuation system, and headquarters
staffs.

Two approaches are possible to quantifying the peacetime resources associated
with the wartime medical structure. The Working Group’s approach was to elicit from
each Service a detailed list of requirements for structural medical persoanel. This process
resulted in a voluminous list that included not only personnel associated with combat and
combat-support units, but also those associated with peacetime training, administration,

research and development, and Service headquarters.

Our approach was based, instead, on selecting a subset of the fully and partially
medical program elements already identified in Chapter II. The selection process,
described in more detail in the next subsection, attempts to identify medical personnel
associated in peacetime either with combat or combat-support units, or with management
headquarters in operational commands.

The two approaches answer somewhat different questions, and neither is
demonstrably superior to the other. The major distinctions between the two approaches
are as follows:

e The Working Group’s approach is based on requirements, whereas our
approach is based on medical personnel actually assigned during peacetime.
Thus, our approach aligns closely with budget data; the Working Group’s
approach does not, because unfunded requirements are not reflected in
budget data.

6 “Wartime Medical Requirements Study in Response to Section 733, National Defense Authorization

Act for Fiscal Year 1952, 1993: Exccutive Summary (U),” Department of Defense, Office of the
Director (Program Analysis and Evaluation). Secret, lanuary 1994
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The Working Group enumerated the medical personnel associated with the

watitime structure requirement, but did not attempt to estimate the peacetime
cost of these personnel. In principle, it would be possible to estimate the cost
of these personnei, although that was not part of the Working Group's
mandate. Our approach, based on budget data from the FYDP, estimates the
cost of the medical personnel almost automatically.

e We employed a more conservative definition of medical structure, largely
omitting categories such as peacetime training, administration, research and
development, and Service headquarters. We omitted these categories because
it proved impossible to isolate the wartime components of the corresponding
program elements using budget data alone.

The next subsection describes the algorithm for selecting the structural Program
Elements. The succeeding subsection estimates the peacetime costs of the medical
resources found in these Program Elements. Finally, the structural costs may be added to
the casualty-based costs, yielding an estimate of the total peacetime cost of the wartime

medical requirement.

2. Selection of Structural Program Elements

We used the Program Element (PE) descriptions in the “Program Element
Dictionary”7 and the decision process graphically portrayed in Figure IV-2.

No | Active Duty Byes
J_ Medical
tional
No omicll. Yes Force PE Yes
Mission -
No
Y
Operational
No HQ or Direct §Ye5
l Support
¥ L
Non-St J
on PrEuctL reJ Le—— ! Structure PE

Figure IV-2. Decision Process for Identifying Structure-Based PEs

7 “Department of Defense FYDP Program Stucture,” Office of the DoD Comptroller. Publication

DoD 7045.7-H, April 1992,
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We screened some 500 medical PEs identified in Chapter 11, and partitioned them
based cn whether or not they contained active-duty medical personnel. From those
containing active-duty medical personnel, we selected PEs relating to force units or
combat weapon-platforms f{eg, PE 0202011A (Army Divisions), PE 0204222N
(Destroyers—Missile), and PE 207133F (F-16 Squadrons)]. We also chose PEs that
directly support the force [e.g., PE 0206215M (Force Service Support Group) and PE
0202017A (Tactical Support-—Medical Units)]. Finally, at the recommendation of the
Services, we included PEs for Management Headquarters in operational commands {e.g.,
PE 0201898A/F/N (Management Headquarters—U.S. Central Command, for Army, Air
Force, Navy, respectively)|. In the case of Management Headquarters PEs, we included
the costs of medical personnel who manage the wartime planning and deployment of the
medical units.

For the PEs that do not contain active-duty medical personnel (primarily Reserve
Component PEs), we selected those that appeared to have a medical mission in direct
support of operational forces [e.g., PE 0508997A (Medical Support Units—Army
Reserve), and PE 0508222F (Aeromedical Evacuation Units—Air National Guard)].
Listings, by Service, of the all the PEs we classified ac structure-based, along with their

associated medical costs, are contained in Tables IV-13 through IV-15.

As can be seen from our PE selection, our definition of wartime structure was
fairly conservative. With certain exceptions, we tried to limit our selection to those
personnel or organizations with the mission of providing medical care at echelons 1 or 2.
We deliberately omitted PEs whose resources might support the casualty-basecd wartime
requirement (e.g., PE 0807711 A/F/N, Care in Regional Defense Facilities) or those that
fall into the area of medical infrastructure (e.g., training, administration, research and
development, or Service headquarters).

3. Cost Estimates

Several points should be emphasized regarding the “Medical Costs” shown in
Tables 1V-13 through 1V-15. For COMA fully-medical PEs, we counted not only the
military-pay costs of active-duty medical personnel, but also all other costs in that PE,
except those for procurement of major end-items of military equipment (e.g., Aircraft
Procurement). The non-pay costs are reported in the “Other” column of Tables 1V-13
through 1V-15. For example, we included six Reserve Component, fully-medical PEs
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relating to Air Force aeromedical evacuation,® all of which contain small numbers of
active-duty medical personnel, but much larger appropriations for Reserve Military
Petsonnel and Operations and Maintenance (O&M).

We counted only the military-pay costs of active-duty medical personnei for the
partially medical PEs. No attempt was made to allocate to the medical mission the costs
of other appropriations in these PEs, hence only the “Active-Duty Medical Pay” columns
have entries 1n Tables IV-13 through IV-15. We applied the same procedure tc the
non-COMA PEs that both were 1dentified as containing mecical personnel in Chapter 11,
and satisfied our criteria for inclusion in the wartime structure. Finally, note that the
medical personrel that we identified represent assignments at a given point in time (30
September 1990), and need not correspond to the authorized strength or required

manning during wartime.

Figure 1V-3 shows the estimates of structural cost for each Service. The Army
estimate is nearly $750 million, of which $535 million (72%) is composed of active-duty
pay. The non-active-duty costs appear exclusively in two program elements, PE 0202017
(Tactical Support—Medical Units) and PE 0568997 (Medical Support Units-—Army
Reserve). The Navy structural estimate 1s $302 million, of which all but $3.7 million is
active-duty pay. Finally, the Air Force structural estimate is $153 million, of which only
$21 million is active-duty pay. The non-active-duty costs ($132 million) appear in the six
Reserve Component PEs mentioned previously, plus PE 0401124 {Aeromedical Airlift
Squadrons).

A complete accounting of the wartime medical requirement clearly requires an
estimate of the wartime medical structure. However, although two different reports (the
current report as well as that of the Wartime Medical Requirements Working Group)
have attempted to enumerate the wartime medical structure, the concept still lacks a
rigorous, official definition. Because a precise definition must precede precise estimation,
further research into the definition of the wartime structure appears to be warranted.

8 The six PEs in question are: PE 0504216F [Aeromedical Evacuation Units, Air Force Reserve

(AFR) Associate], PE 0508211F (Medical Service Units, AFR), PE 0508212F (Aeromecdical
Evacuation Units. AFR). PE 0508213F (Medical Mobilization Augmentees, AFR), PE 0508221F
{Mcdical Readiness Units, Air Natior: | Guard (ANG)], and PE 0508222F (Aeromedical Evacuation
Uuits. ANG).
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Figure IV-3. Peacstime Cost of Wartime Medical Structure, FY90

C. TOTAL PEACETIME COST OF THE WARTIME MEDICAL
REQUIREMENT

Table IV-16 and Figure 1V-4 present our estimates of the total peacetime cost of
the wartime medical requirement. The structural and casualty-based components are
roughly equal, each about $1.2 billion. The Army accounts for 52% of the DoD total of
$2.43 billion, the Navy accounts for 28%, and the Air Force accounts for the remaining
20%. Finally, the DoD wartime total of $2.43 billion represents 15.6% of the total FY90
medical expenditure of $15.6 billion estimated in Chapter I1 (Table I1-8).

Table IV-15. Total Peacetime Cost of Wartime Medical Requirements,
by Location and Service (Thousands of FY90 Dollars)

Casualty-Based
Structure Theater CONUS Total

Army 745,661 413,166 97,285 1,256,112

Navy 302,291 328,509 39,263 670,063

Air Force 153,478 326,219 13,519 503,216

Total 1,201,430 1,077,894 150,067 2,423,341
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Y. COST FUNCTIONS FOR MILITARY HOSPITALS

This chapter discusses the military trea ment facility (MTF) cost functions used to
project the total cost of providing care at DoD hospitals under several analytical cases.
These cases will be described further in Chapter VI. The cost functions estimate the total
costs of operating each individual facility, given projections of inpatient and ambulatory
workload at each facility, the capacity of each facility measured in terms of operating
beds, and the number of residents and interns enrolled in each facility’s Graduate Medical
Education (GME) program (where applicable). The facility-level costs are then summed
over ali facilities to estimate the system-wide costs of providing care at DoD hospitals
under each analytical case. The costs of providing care within the civilian sector, and paid
through the Civilian Health and Medical Program of the Uniformed Services
(CHAMPUS), are being separately estimated by the RAND Corporation.

To develop ihe cost functions, econometric modeling was appiied to identify
independent variables that explain the vanation in cost across Dol) hospitals. Several
independent variables were considered, including workload performed, facility operating
capacity, size of GME program, geographic location of the facility, and type of facility
(e, medical center, community hospital, or free-standing ambulatory clinic). The
existence of economies of scale and scope was also investigated. First we present a
summmary of the modeling methodology and try to identify the critical assumptions on
which the analysis hinges. Then we present the estimated inpatient and ambulatory cost
functions.

A. GENERAL METHODOLOGY

The cost functions were developed both to better understand the relationship
between costs and workload within DoD hospitals and to project total facility costs for
various levels of workload. The cost functions are based on adjusied Medical Expense and
Performance Reporting System (MEPRS) data, as described in Chapter Iil. Most of the
adjustment factors were based on analysis of FY90 MEPRS data, though there were a few
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exceptions.! Our preliminary modeling efforts were based exclusively on FY90 data.
When the Section 733 Study began. the data for FY92 were not yet complete. Moreover,
the data for FY91 are widely viewe .s anomalous because of Operation Desert Storm. As
the study progressed and FY92 data became available, we began to combine these new
data with the FY90 data. We found that the regression relationships between cost and
workload were statistically indistinguishable for the two fiscal years, once we corrected for
the escalation in unit cost. Thus, we were able to combine the two years of data, thereby
doubling the sample size for the regression analysis with an attendant increase in the
vrecision of our estimates.

Specifically, we escalated the FYS0 expenses by thc average increase in cost per
unit workload (i.e., cosi per inpctient discharge or cost per ambulatory visit) observed
between FY90 and FY92. Separate escalation factors were applied to the inpatient and
ambulatory expense data, and to each facility type (i.e., medical center, community
hospital, or clinicZ). These escalation factors are shown in Table V-1. The MEPRS
adjustment factors, derived in Chapter III and repeated here in Table V-1, were applied to
both the FY90 and FY92 MEPRS expense data. Then the escalation rates were applied

only to the FY 90 expenses, mn order io express theim in FY92 dollars.

Table V-1. Escalaticn Rates and MEPRS Adjustment Factors

Inpatient Ambulatory
Expenses Expenses
FY90 to FY92 Cumulative Escalation Rate:
Medical Cenzers 26.8% 271.3%
Community Hospitals 16.7% 23.5%
Clinics Not 15.2%
Applicable
MEPRS Adjustment Factors:
Amy 15.9% 13.2%
Air Force 12.8% 10.6%
Navy 13.3% 11.2%

The analysis of suppori-cost ratios used the time period FY87-FY90; the analvsis of Miliary
Constructicn appropriations used the time period FY89-FYY2; the analysis of MEPRS pay factors used
the single vear FY91.

Note that the clinic escalation rate was computed aftter excluding Navy Medical Clinic (NMCL) Pearl
Harbor and NMCL Port Hueneme. These two clinics were excluded because of their extreme vear-1o-
vear cost fluctuations, as well as their outlier status as determined by regression analysis. The two-
year clinic escalation rate with these two data peirts included would have been only 6.2%.




N

»

The escalation rates shown in Table V-1 are surpnsingly high. These are two-year
cumulative rates, but the implied annual rates arc still quite imgh (e.g., 12.6% for inpatient
expenses in medical centers). These escalation rates cannot be strictly interpreted as price
indices for medical care, because rapid technological advance invalidates the concept of
comparing prices for a constant set of goods or services. In addition, some of the FY92
outlays may represent the spend-out of FY91 obligations made in connection with
Operation Desert Storm.

The MEPRS cost-assignment methodology separates cost and workload into
inpatient and ambulatory functional categories. To take advantage of the MEPRS
methodology for aliocating ancillary, support, and overhead costs to functional categories,
we developed separate inpatient and ambulatory cost functions. The predictions of the two
models may simply be added to predict total cost at a given facility. We also experimented
with a model to predict combined inpatient and ambulatory costs, using separate inpatient
and ambulatory workload measures as independent variables. However, we {ound a high
correlation between the inpatient and ambulatory workload measures across facilities. The

combined model suffered from unstable coefficient estimates as compared to the separate

te t. nt ond oml’\nlﬁfnry mode!s !'F_‘pf_\!'f(‘d h_f_:re

tardsvuesias

The cost modeis also required a weighting process to adjust for heteroskedasticity
(1.e., non-uniform error variance within groups) as well as groupwise variance differences
(1e., differences in relative modeling error between medical centers, community hospitals
and clinics). Through the use of weighted regression, with additional adjustments for
groupwise differences, the basic assumption of constant variance (homoskedasticity) in the
data was restored when applying least squares regression.

To better establish a baseline from which to construct military-hospital cost
models, we reviewed previous work by Vector Research, Incorporated (VRI) on military-
hospital cost functions, as well as numerous research publications on civilian-hospital cost
functions. These papers aided in identifying potential independent variables that were
considered for the cost functions. Table V-2 summarizes the findings contained in these
papers.

We have summarnized the procedure for developing the facility-level expenses used
as the dependent variable in the cost functions, as well as the procedure for identifying
potential independent variables. The remainder of this chapter describes the resulting
inpatient and ambulatory cost functions.
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Tabie V-2. Summary of Civilian-Hospital Cost Function Research

« Most modcls are specified in the form of a log-log model (1. 3. 7). (others used were general lincar-with
scale and scope termis-or translog models).
e Teaching activity significantly contributcs to higher total costs (1. 2.3, 5,6, 7).
« Diminishing marginal costs generally exist for hospitals having vp 10 300 beds (1,2, 3, 5. 7)
< Qutpaticnt visits by clinical aica generally do not have significantly difterent cost coctficients (1. 3).
« Econonues of scope exist between pediatric care and other inpaticat care (2).
« Diseconomies of scope exist between emergency room services and inpatient care (1. 2, 7).
« Level of forccasted workload L:as a significant effect on costs (if forecasted workioad is higher than
realized workload, then incur excess capacity costs) (3, 4, 5. 7).
o Specialty care may be more expensive than general medical care even aficr case-mix adjustment
(1,3,5).
« Ippatient care is frequently separated into discharges and bed days to measure the impact of changes in
average length of stay (1, 3. 7).
Note: The nuinbers refer o formal references, listed below, from which the statements were derived.
1. Thomas W. Grannemann, Randall S. Brown, and Mark V. Pauly, “Estimating Hospital Costs-A Multipic
Output Analysis,” Journal of Health Economics, No. 5. 1986, 107-127.
2. Thomias G. Cowing and Alphonse G. Holtman, “*Multiproduct Short-Run Hospital Ccst Functions: Empirical
Evidence and Pohcy Impiications From Cross-Section Data,” Southern Economic Jounal, Volums 49,
January 1983, 637-653.
3. Jack Hadley and Stephan Zuckerman, “Determinants of Hospital Costs-Outputs, Inputs, and Regulation In
the 1980s,” Urban Institute Report 91-10, 1991.
4. Bemard Friedman and Mark V. Pauly, “A New Appruach t¢ Hospital Cost Functions and Some lIssues In
Revenue Regulation,” Health Care Financing Review, No. 4, March 1983, 105-114.
5. Maik V. Pauly and Poter Wilsen, “Haspital Output Forecasts and the Cost of Empty Hospital Beds.” Health
Services Research, Volume 21, August 1986, 403-428.
6. Vector Research Incorporated. *'Development of Cost Models to Support Diagnosis Related Mansgement,”
VRI-DMIS-2.60 WP91-1R, 7 November 1991.
7. Kenneth E. Thorpe, “Why Are Urban Hospital Cosis So High? The Relative Importance of Pativm Source of
Admission, Teaching. Competition, and Cuse Mix,” Health Services Research, Volume 27:6, Februmy
1988.

B. INPATIENT COST FUNCTION

Two cost functions were developed. one for inpatient expense data and one for
ambulatory expense data. MEPRS separately identifies inpatient and ambulatory costs, and
uses a standard methodology for assigning ancillary, support, and overhead expenses to
each clinical area within the hospital. The inpatient cost function, based on expenses
reported in the MEPRS A (Inpatient) accounts, is described next. The ambulatory cost
function is discussed in a later section.

1. Construction of Case-Mix Adjusted Worklead

The objective of this section is to develop a single, homogeneous work unit for

inpatieni care. It is well-known that difterent clinical procedures vary widely in resource




intensity. Simply adding the total number of disch rges, without regard to the procedures
performed, would not yield a homogeneous work unit even for a single facility Morcover,
it would be virtually impossible to compare unit costs actoss facility types. For example,
community hospitals refer many of their most difficult cases to medical centers, so medical
centers would always appear more expensive unless some adjustment were made for

complexity.

Our homogeneous work unit uses a wzighting scheme for resource intensity based
on Diagnosis Related Groups (DRGs). The DRG system provides a method for classifying
inpatient care into over 500 groups having roughly similar within-group resource
requirements. DRGs form the basis for prospectively determining hospital payrnents
within the Medicare and CHAMPUS programs. By following a DRG schedule, hospitals
that treat the more resource-intensive cases are credited with larger payments. We have
applied DRGs in a reverse fashion from their conventional usage. We observe differences
in unit cosis across MTFs. We have used DRGs 10 rationalize part of these differences,
effectively crediting the medical centers with more work urits.

Specifically, we assigned individual inpaiient discharges from military hospitals to
paricular DRGs, based on the inpatient record abstracts contaned in each Service's
Biometrics database as reported in the Defense Medical Information System (DMIS). The
DRG assignments are determined by information oa diagnoses, procedures performed,
comorbidities and complications, and other factors. However, bacause (as mentioned ir.
Chapter III) military hospitals do not have a patient-level accounting system, it is not
possible to directly estimate an average cost by DRG for military hospitals. Instead, we
used the CHAMPUS FY91 (Version 8) DRG Grouper, with its associated average costs
and outlier criteria3 The assumption here was that relative cost by DRG based on
CHAMPUS experience provides a good predictor for (unobserved) relative cost by DRG
in military hospitals.

Table V-3 presents a simplified, fictional example to illustrate how DRG-basea
case-mix adjustments work. In the example, a vaginal delivery is accompanied by either a

3 CHAMPUS FY91 (Version 8) DRG weights and outlier criteria were published in the Federal
Register. Vol 55, No. 214, November 5, 1990. These weights are based on CHAMPUS hospital
ciaims for the period 1 July 1989 through 30 June 1990. For the few DRGs for which CHAMPUS
weights were not available. we substitutea Health Care Financing Administration (HCFA) weights sor
FY91, deflated by a facicr of 1.1976.




normal newborn or a lew-birthweight newborn, yiclding a total of two discharges The
table demonstrates that the cost per discharge prior to case-mix adjustment ranges between
$400 and $40,000. Because high-risk deliveries are typically identified in advance and
referred to medical centers, a preponderance of low-birthweight infants are dehivered in
medical centers. Thus, prior to case-mix adjustment, onc would expect a higher average
cost per discharge at medical centers than at community hospitals

Table V-3. Denvation of DRG Weights

Cost per Cost per
Tota) Unadjusted DRG DRG

DRG Deszription Toal Cost Discharges  Discharge Weight Waight
373 Vaginal Delivery $14.240,000 5.000 $2,848 0712 $4.000
391 Norinal Newbom $1,760,000 4,400 $400 0.100 $4.000
610 Low Sirthweight $24,000,000 600 $40,000 10.000 $4.000

Newbom

Total/Average: $40.000.000 10.000 $4.000 1.000 $4.000

Continuing with this example, Table V-3 compares average costs before and after
case-mix adjustinent. The DRG weight is computed in each row of the table as the ratio of
cost per unadjusied discharge, divided by the overall average cost (1.e., divided by 34 000)
We see that average cost is equalized after application of the DRG weights, so that the cost
and workload data at medical centers may be combined with the data from community
nospitals, which are less likely to treat high-risk cases. For example, vaginal delivery
(DRG 373), most likely performed at a community hospital, is counted in our data as
0.712 weighted discharges. The average cost per weighted discharge equals $4,000. Low-
birthweight neonatal care (DRG 610), most likely provided at a medical center, is counted
in our data as 10.0 weighted discharges. The average cost per weighted discharge again
equals $4,000. By expressing workload in terms of weighted discharges, we have work
units that are equally costly on average. Thus, the weighted discharges may be added to
form a homogeneous predictor of total inpatient cost at a given facility 4

We should reiterate the fundamental assumption of this section: the relative cost by
DRG based on CHAMPUS experience provides a good predictor for relative cost by DRG

In addition. for certain exceptional cases with extremely long or short stays, the DRG weight is not
entirely appropnate. We have adjusied the weighted workload down for exceptionally short stays or
up for exceptionally long stavs. These adjustments were made in accordance with the outlier criteria
and mcthodology used by CHAMPUS in FYY1 for the Version 8 DRG Grouper.
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in 1nilitary hospitals. A direct computation of relative resource weights would require a
patient-level accounting system for military hospitals, including a method for allocating
overhead to individual discharges. Although this level of information is not currently
available, further research may be warranted to investigate the adequacy of using
CHAMPUS DRG weights as 2 proxy.

2. Preliminary Data Analysis

Figure V-1 shows thie variation, ccross MTFs, in the percentage change in average
inpatient cost that occurred between FY90 and FY92. Note that these are two-year
cumulative percentage changes, and that the FY9C costs were escalated to FY92 dollars
before computing the percentage change (thus the average percentage change across all
MTFs 1s zero). At the extremes, some fifteen MTFs showed an increase of over 25%,
while eight MTFs showed a decrease of over 25%. These large changes illustrate the
difficulty in developing a model to predict the level of cost at a given facility. However, it
is quite possible to develop a model that accurately predicts system-wide costs, as long as

the errors from one MTF to another roughly cancel out.
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Figure V-1. Histogram of Percentage Change in Cost pes ~ . “%.x Adjusted Discharge,
FY90 to FY92 (Measured in FY92 i'onars)




Figures V-2 and V-3 highlight the variation in the leve/ of cost per case-mix
adjusted discharge, rather than the rate of growth. Again, both FY90 and FY92 costs are
expressed in FY92 dollars. Of the 18 medical centers compared in FY92, 12 had average
costs between $4,000 and $5,500 per case-mix adjusted discharge. Three medical centers
had average costs above $6,000: Letterman Army Medical Center (AMC), Naval Hospital
(NH) Dakland, and National Naval Medical Center (NNMC) Bethesda. FY92 data for
Letterman AMC were removed from the model because workload was severely curtailed
in preparation for closure. The increase in average cost at Letterman AMC resulted from
spreading fixed costs over this declining workload. A similar phenomenon may have
occurred at NH Ouakland, which was scheduled for closure shortly after the period under

examination here.
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3. Regression Estimates

The inpatient regression data appear in Appendix D. Figure V-4 displays the
relationship between inpatient expenses (FY90 and FY92 data measured in FY92 dollars)
and inpatient case-mix adjusted workload (i.e., the sum of weighted discharges by
facility), with symbols identifying the facilities by type. The scatterplot demonstrates that
medical centers in general are larger than community hospitals in terms of tota! inpatient
workload. Where the two facility types overlap, roughly between 8,000 and 14,000
discharges, medical centers have higher costs than community hospitals. This visual
analysis, reinforced with statistical tests, indicated fundamental differences between the
cost structures of medical centers and community hospitals. These differences were taken
into consideration in the model through the use of facility-type dumny variables, where
required. Also, while the scatter of points for medical centers appears linear, the scatter for
community hospitals indicates decreasing marginal costs for the largest hospitals. This
phenomenon was modeled by introducing a quadratic term (i.e., workload squared) for the
community hospitals only.
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Figure V-5 visually demonsirates that the ¥ Y90 data points are weli inierspersed
with the FY92 data points after application of the escalation rates. Thus the escalation rates
we used seem to be appropriate. In addition, statistical tests indicated that the separate
regression relationships for the two years were indistinguishable, thereby justifying our
decision to combine them into a single cost function.

Tt : sample composition and data exclusions are shown in Table V-4,
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Table V-4. Sample Size for Inpatient Cost Mode!

Facility Type FY90 FY92 Total
Medical Centers 18 17 35
Community Hospitals 97 95 192
Total 115 112 227

The following data points were removed from the model prior to estimation:

Reason
Structural
High Leverage

Fiscal Year
FY9
Y90, FY92

Facility Name
Letterman
Womack

NH Newpon

Cutler

BH NAVSTA Adak
509th Strategic Hospital
354th Medical Group

FY92
FY90, FY92
FY92
FY90, FY92
FY90, FY92

Outlier

Missing Data
Missing Data
Missing Data
Missing Data

The inpatient cost-function parameter estimates and summary statisticc are

presented in Table V-5. As indicated by visual iaspection of Figure V-4, the regression




function is linear for medical centers, but includes a quadratic effect (i.e., decreasing
marginal costs) for community hospitals.> The model also reveals that facility operating
capacity and GME intensity are significant predictors of inpatient expenses. Recall that
operating capacity was measured by the number of operating beds, and GME iniensity was
measured by the numnber of residents and interns enrolled at an MTF. Recall also that we
used FY92 reported operating beds for both fiscal years, because the FY90 reported
operating-bed data were judged unreliable.

Table V-5. Final Inpatient Model

*odel Functional Form:
Inpatient Expenses = (Intercept + Comniunity Hospital Intercept Adjustment + B1*Case-Mix Adjusted
Discharges + B2*Community Hospital Case-Mix Adjusted Discharges + B3*Community
Hospital Case-Mix Adjusted Discharges Squared + B4*Operating Beds + BS¥*GME)
* (1 + B6*Navy Adjustment)

Mean Coefficient

Variables Value Estimate t-Statistic 95% Confidence Interval
Intercept 9,548,815 2474 1,942,709  17,154.921
Community Hospital Interccpt Adjustment -8.467472 -2.193  -16,076,618 -858,325
Case-Mix Adjusted (CMA) Discharges 5,321 2,979 7.990 2,244 3714
Commui:iiy Hospital CMA Bischarges 2,314 +273 0.590 523 969
Community Hospital CMA Discharges 1.07e+7  -0.0601165 <2.728 -.1035426 -0166505

Squared

Operatling Beds 103 35,256 5.005 21,373 49,138
GME (Residents & Intems) 31 65,862 2910 21,254 110,471
Navy Adjustment 736% 2.690 1.97% 12.76%

Notes: R-squared = 0.9814, adjusted R-squared = 0.9808, standard error of regression = $1.24M.

The coefficients are interpreted in the following manner:

*  Intercept: The cost that would be predicted at a medical center if all regression
variables were set to zero. Because medica! centers are never observed in this
situation, the confidence interval is extremely wide; the estimate involves
extrapolation well outside the range cof observed data. Moreover, the estimate

The literature on civilian-hospital cost functions, as summarized previously in Table V-2, often uses
more exotic mathematica! functions than our linear-quadratic. For ¢xample, the translog function is
sometimes used 10 account for sample variation in the prices of inputs such as labor and materials. We
suspect that price variation across MTFs is minimal; the largest component of cost, militarv labor,
shows no price variation at all. Consistent with this hypothesis, we found no evidence of geographical
variation in total inpatient cost across MTFs. Therefore, we saw no need to consider the translog
function.
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is counterfactual because it considers a medical center with not only zero
inpatient workload, but also zero bed capacity

«  Community Hospital Intercept Adjustment: The difference between the
medical-center intercept and community-hospital intercept; the resulting
community-hospital intercept is $1.08 million.

+ Case-Mix Adjusted (CMA) Discharges: The marginal cost of producing an
additional discharge at a medical center.

«  Community Hospital CMA Discharges: The difference between the marginal
cost of producing an additional discharge at a community hospital, versus the
marginal cost of producing an additional discharge at a medical center, prior
to adjusting for the diminishing marginal costs identified at the former. Thus,
the marginal cost of the first discharge from a community hospital equals
$2,979 plus $223, or $3,202. We retain the difference, $223, even though it is
not statistically significant, because it represents our best point estimate.

»  Community Hospital CMA Discharges Squared: The square of discharges is
used as an independent variable to identify potential increasing or decreasing
marginal costs with increases in workload. The negative coefficient implies
that marginal costs decrease with an increase in workload (i.¢., economnies of
scale).

»  Operating Beds: Staffed beds that are ready to be occupied by paticats
(operating beds) are a measure of a hospital’s operating capacity. The
coefficient represents the cost of each staffed bed, and is a combination of
fixed (i.e., physical plant) and marginal (i.e., staff) costs.

* GME (Residents and Interns): An estimate of the additional patient-care cost
incurred by providing graduate medical education, measured in terms of cost
per enrolled resident or intern. This estimate reflects student salaries charged
directly to the MEPRS A (Inpatient) account. It aiso reflects classroomn time
factored into total expenses via the FAK-account (Student Expenses)
adjustment, as described in Chapter III, so as to include all student salaries.
Recall, however, that the FAK accounts were spread as system-wide overhead,
rather than being assigned directly (and exclusively) to teaching faciiities.

* Navy Adjustment: Due to structural and accounting differences, it was
necessary to include a variable to distinguish Navy facilities from Army and
Air Force facilities.

The Navy adjustment should #0r be interpreted as evidence that Navy hospitals are
more expensive or less efficient than Army or Air Force hospitals. Although MEPRS
purports to be a standardized accounting system, there are workload and cost-accounting




differences between the Services that cannot be explained through econometric modeling
given the variables at hand. We expand on this point later in the section on ambulatory
cost models. We present comparisons between medical workload as reporied in the
accounting systems, and medical workload as self-reported by beneficiaries in the 1992
DoD Health Care Survey. The accounting systems report more workload than the survey,
but the difference is less pronounced for the Navy than for the other two Services. Thus,
the accounting systems may understate Navy workload (or overstate it less), fostering the
appearance of higher unit cost for that Service. Further research is clearly warranted to
improve the comparability of cost and workload data across the three Services.

Inpatient marginal costs are constant with respect to workload for medical centers,
but decrease over the range of data for community hospitals. The model estimates of
marginal cost are depicted in Figure V-6. At a .evel of approximately 1,860 total
discharges, the marginal cost of a discharge at a medical center is equal to the marginal
cost of a discharge at a community hospital. Therefore, very smal!! communuity hospitals
appear to be most expensive on the margin. Marginal costs for community hospitals
remain positive until the point of approximately 26,600 discharges. This level is
substantially greater than the highest observed value of 14,363 discharges for community
hospitals, and well beyond the relevant range of application of the cost function for
community hospitals.
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Figures V-7 and V-8 display the relationship between total inpatient expenses and
workload, respectively for medical centers and commurity hospitals, after adjusting for all
independent variables cther than case-mix adjusted discharges. As shown previously in
Table V-4, scveral data points were excluded from the model for various reasons. In
particular, Womack Army Community Hospital (ACH) at Fort Bragg, North Carolina, was
excluded because this facility had undue infliuence on the regression parameters. Inclusion
of this facility would yield a much stronger quadratic effect (i.e., more rapidly decreasing
marginal cost) that is not suggested by the other community hospitals in the data set. The
estimated quadratic effect after excluding Womack ACH was mostly driven by the two
largest Army hospitals remaining in the data set, Darnall ACH at Fort Hood, Texas, and
Martin ACH at Fort Benning, Georgia. Because two years of data were combined, these
two hospitals contributed a tctal of four data points to the regression model. However, the
quadratic effect remained statistically significant, albeit somewhat smaller in magnitude,
even after these four data points were removed (in an intermediate model not shown here).
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Note: Expenses adjusted for other regression right-hand variables.

Figure V-7. Medical Center Inpatient Expenses Versus Workload (FY92 Dollars)

V-15




Adjusted Inpatient Expenses
(Millions of FY32 Dollars)

H 4] y
6 2,000 4000 6000 8000 10000 12000 14000 16000

Case-Mix Adjusted Discharges
(CHAMPUS Version 8 Grouper)

Note: Expenses adjusted for other regression right-hand vanables.
Figure V-8, Community Hospital Inpatient Expenses Versus Workload {FY$2 Dollars)

NH Newport was not a representative data point in FY92 because its observed
expenses were nearly six standard deviations from the regression line. This aberration
resulted because NH Newport began participating in an experimental civilian partnership
prograr that distorted the relationship between reported cost and workload. Finally,
several facilities did not report expenses, workload, or operating beds for a particular fiscal
year, and were necessarily excluded from the model.

Figure V-9 is a scatterplot of the standardized residuals versus workload for the
medical centers and community hospitals retained in the final inpatient model. Only those
facilities that were included in the final model are shown in the figure, thereby indicating
the goodness-of-fit of the regression line relative to the data from which it was estimated.
The standardized residuals may be interpreted as normal scores so that, for example,
95.4% of the data points should fall within the range #2.0 and 99.7% should fall within the
range 33.0. It 1s important to note that the variance of the residuals (i.e., the vertical
dispersion) is basically constant throughout the range of possible workloads, so that the
homoskedasticity requirement of regression theory is satisfied.
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Figure V-9, Standardized Residuals Versus Inpatient Workload

A shghtly different view of the data is obtained by plotting not the standardized
residuals, but rather the percentage deviations between the observed inpatient expenses and
the predicted inpatient expenses. Figure V-10 1s a histogram of the percentage deviations,
where positive values indicate that observed expenses exceed predicted expenses. Once
again, only those facilities that were included in the regression are shown in the histogram.
With the possible exception of the two endpoints, the histogram indicates a normal
distribution of the percentage errors, implying that the statistical properties of the
regression model are sound. In fact, the normal fit is understated in Figure V-10, because
the two endpoints are open-ended intervals that result from collapsing the tails of the
distribution into a single bar.

The relatively high mass at each endpoint (i.e., errors of 25% or more) indicates
that we were conservative in discarding data points. These data points were retained,
despite the large percentage errors, because they fell within three standard deviations of
the regression line. As demonstrated in Figure V-8, the obseived costs for a given level of
workload vary substantially in the basic data. For example, the observed costs to produce
8,000 discharges, after adjusting for other independent variabics, range between
approximately $15 million and $27 million, an 80% spread. With this much spread in the

basic data, a few data points will inevitably stray from the regression line.
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Figure V-10. Percentage Deviation Between Observed and Predicted Inpatient Expenses

Remember that the cost functions were not developed to estimate resource
requirements for a particular facility. Rather, they were developed to estimate the change
in system-wide costs as the aggregate level of workload is changed. The cost functions
presented here are more than adequate for the task, and they predict hospital costs at least
as well as most of their counterparts in the literature on civilian-hospital costs cited
previously in Table V-2.

C. AMBULATORY COST FUNCTION

The ambulatory cost function was developed in a similar manner to the inpatient
cost function. Because most ambulatory care in the civilian sector is not provided at
hospitals, there was little basis for comparison between the civilian and military sectors in
this case. No obvious measure of ambulatory capacity parallels our previous use of
operating beds in modeling inpatient costs. Nor is there any system comparable to DRG
weights to enable an adjustment for relative resource-intensity. Before tumning to the
regression estimates, we must discuss the workload exchange rates. These rates were
deveioped for the Scction 733 Study to reflect the differences between medical workload
as reported in the accounting systems and medical workload as self-reported by medical

beneficiaries.
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1. Workload Exchange Rates

The RAND Corporation used data from the 1992 DoD Health Care Survey® to
calibrate its models that forecast utilization under analytical cases RAND then provided
IDA with inpatient and ambulatory workload estinates for each analytical case. However,
the amount of medical workload differs, often dramatically, between MEPRS and the
beneficiary survey. Thus, the hypothetical wurkloads aie measured along one scale, but the
IDA cost functions require workicad measured along a different scale. A conversion is
clearly necessary 10 make the RAND workload numbers “fit” into the IDA cost functions

To circumvent this problem, RAND has computed a set of “exchange rates,” which
play a role analogous to the rates used in converting two currencies (e.g., dollars to yen).
RAND has computed the exchange rates along various dimensions (e.g., inpatient versus
outpatient care, beneficiary category, and Service branch).7 As .n example, Figure V-11
shows the exchange rates, by Service branch, for ambulatory visits. The figure reveals that
more workload is reported in MEPRS than in the beneficiary survey, but the difference is
less pronounced for the Navy than for the othes two Services.

A critical assumption is being made when using the exchauge rates to “fit”
hypothetical workload numbers into the IDA cost funciions. Specifically, it is being
assumed that the historical relationships between the two measurement systems will be
maintained under the analytical cases. For example, suppose that the beneficiary survey
initially shows 100 visits to Air Force hospitals, whereas MEPRS data show 160 visits
(reflecting the Air Force exchange rate of 1.6). If survey-based analysis predicts a 10%
increase to 110 visiis, then the new workload figure for the MEPRS-based cost function
also increases by 10%, to 176 visits. As long as the exchange rate remains constant at 1.6
under the analytical case, this procedure ts valid. The procedure would faii only if some

feature of the analytical case drove a wedge between the incentives to report workload

6 The survey design and findings ar= documented in Philip M. Lurie, Karen W. Tyson, Michael L.
Fineberg. Larry A. Waisar =, James A. Lee, James A Roberts, Mark E. Sieffert, and Bette S.
Mahoney. “Analysis of the 1 92 DoD Survey of Military Medical Carc Beneficianies,” Institute for
Defense Analyses, Paper P-2937, January 1994,

7 The complete set of exchange rates is available in Susan D. Hosek, Bruce W. Bennett, Joan Buchanan.
M. Susan Marqus. Kimberly A. McGuigan, Jan M. Hanley, Roger Madison, Afshin Rastegar, and
Jennifer Hawes-Dawson, “The Demand for Military Health Care: Supporting Rescarch for a
Comprehensive Study of the Military Health Care System,” RAND Cormporation, MR-307-1-QSD.
September 1994
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under the two sysiems. Although we are not aware of any such feature, the calculation and
usc of exchange rates between data systems requires additional research.
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2. Preliminary Data Analysis

Figure V-12 shows the variation, across MTFs, in the percentage change in average
outpatient cost thai occurred between FY90 and FY92. These are again two-year
cumulative percentage changes, where the FY90 costs were escalated to FY92 dollars
before computing the percentage change. At the exiremes, some thirteen MTFs showed an
increase of over 25%, while nine MTFs showed a decrease of over 25%. These large
changes illustrate the difficulty in developing a model to predict the level of cost at a given
facility.
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Figure V-12. Histogram of Percentage Change in Cost per Ambulatory Visit,
FY90 to FY$2 (Measured in FY92 Dollars)

Figures V-13 through V-15 highlight the variation in the feve/ f cost per
ambulatory visit, rather than the rate of growth. Again, both FY9C and FY92 costs are
expressed in FY92 dollars. There is wide variation in average cost within each of the
facility types. Some 67% of the medical centers and 82% of the community hospitals had
average costs berween $70 and $110 during FY92. By constras:, 59% of the clinics had
average costs 1n the slight! lower range between $60 and $100. The lower average costs
for clinics may be due to their smaller overhead. However, we viill show presently ihat the
marginal costs are higher in clinics than in medica: centers and most community hospitals.
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3. Regression Estimates

The ambulatory cost function was estimated using expenses reported in the
MEPRS B (Ambulatory) accounts. The MEPRS adjustment factors, derived in Chapter 111,
were applied to both the FY90 and FY92 MEPRS expense data. Then the escalation rates
were applied only to the FY90 expenses, in order 10 express them in FY92 dollars. The
ambulatory regression data appear .n Appendix E.

Figure V-16 displays the relationship between ambulatory expenses (FY90 and
FY92 data measured in FY92 dollars) and the number of visits, with symbols ideiitifymg
the facilities by type. Again, we see ditferent cost structures for different classes of
facilities. Total costs are generally highest at medical centers, even in the wide region of
overlap with community hospitals. One immediate outlier is NNMC Bethesda in FY9Z,
which dispiays an adjusted ambulatory cost of nearly $120 million for roughly 600,000
visits. The scatter for community hospitals again indicates decreasing marginal costs.

These phenomena were modeled using facility-type dummy variables, pius a quadratic
terms for the community hospitals only.
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Figure V-16, FY90 and FY$2 Ambulatory Expenses {FY32 Doillars), by Facility Type

The data include a total of 35 observations over the two years on clinics outside the
contiaental United States (OCONUS). As is shown later, inciusion of the QCONUS clinics
had virtually no effect on the coefficient estimates, but did improve their precision by
increasing the sample size. Finally, as previously discussed for the inpatient model, there is
large variation in observed expenses for a given level of workload. For example, facilities
operating at roughly 900,000 visits per year report expenses ranging between
approximately $50 million and $110 million, 2 120% spread.

Figure V-17 visually demonstrates that the FY90 data points are again interspersed
well with the FY92 data points after application of the escalation rates. Statistical tests
indicated that the separate regression relationships for the two years were

ndistinguishable, thereby justifying our decision to combine them into a single cost

function.

The sample composition and data exclusions are shown in Table V-6.
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Table V-5. Sample Size for Ambulatury Cost Modael

Facility Type FY90 FY92 Total
Medica! Centers 1R 13 31
Community Hospitals 101 96 197
CONUS Clinics 27 26 53
OCONUS Clinics 18 17 35
Total 164 152 316

The following data points were removed from the model prior to estimation:

Facility Name Fiscal Year Reason
NH (Qakland FY90, FY92 High Leverage
NH Portsmouth FY90, FY92 High Leverage
NH San Diego FY90, FY92 High Leverage
Letterman FY92 Structural
Walier Reed FY% High Leverage
509th Strategic Hospital FY92 Missing Data
7020th ABG Clinic FYS2 Missing Data
Air University FY90 Outlier
NH Long Beach FY90, FY92 QOutlier
Port Hueneme FY90, FY92 Outlier
Bethesda FY92 Quilier
NH Patuxent River FY92 Cutlier
Kimbrough AH FY92 Outlier
NH Corpus Christi FY92 Outlier
Pearl Harbor FY90 Quilier
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The ambulatory cost-function parameter estimates and summary statistics are
presented in Table V-7. The regression function is linear for medical centers and clinics,
but includes a quadratic effect (i.e., decreasing marginal costs) for community hospitals.

Table V-7. Final Ambulatory Model

Model Functional Form:

Ambulatory Expenses = (Intercept + Community Hospital Intercept Adjustment + Clinic Intercept Adjustment +
B1*Total Visits + B2*Community Hospital Total Visits + B3*Clinic Total Visits +
B4*Community Hospits1 Total Visits Squared + BS*GME) * (1 + B6*NAVY)

Mean Coefficient

Variables Vzlue Estimate t-Statistic  95% Confidence Interval |
Intercept 19,814,482 5146  12,113.576 27515388
Communivy Hospital Intercept Adjustment -19,919,506 -5.147 -27,659.104 -12.179,908
Clinic Intercept Adjusiment -18,633.084 43834 -26,342,532 -10923,636
Total Visits 217,676 42 4370 23 61
Community Hospital Toal Visits 144,141 458 5.583 38 7
Clinic Total Visits 17,769 +27 2.634 7 47
Community Hospital Total Visits 487e+10  -0.0000527 <7927  -0000658  -.0000596
Squared
GME (Residents & Intemns} 16 102,915 5.281 64,564 141,266
Navy Adingtment 12.41% 5475 7.95% 16.87%

Notes: R-squared = 0.9811, adjusted R-squared = 0.9803, standard ervor of regiession = $1.43M.

The coefficients are interpreted in the following manner:

» Intercept: The cost that would be predicted at a medicai center if ali regression
variables were set to zero. Because medical centers are never observed in this
situation, the confidence interval is extremely wide, the estimate involves
extrapolation well outside the range of observed data.

* Community Hospital Intercept Adjustment: The difference between the
medical-center intercept and community-hospital intercept. The net result is an
intercept that is negative but net significantly different from zero at the 95%
confidence level.

¢« Clinic Intercept Adjustment: The difference between the medical-center
intercept and clinic intercept. The net resuit is an intercept of approximately
$1.2 million, which is significantly different from zero at the 95% confidence
level.

»  Total Visits: The marginal cost of producing an additional visit at a medical
center.
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e Community Hospital Total Visits: The difference between the marginal cost of
preducing an additional visit at a community hospital, versus the marginal cost
of producing an additional visit at a medical center, prior to adjusting for the
diminishing marginal costs identified at the former. Thus, the marginal cost of
the first visit at a community hospital equals $42 plus $58, or $100.

«  Community Hospital Total Visits Squared: The square of the visits is used as
an independent variable to identify potential increasing or decreasing marginal
costs with increases in workload The negative coefficient implies that
marginal costs decrease with an increase in workload (i.e., economies of
scale).

*  Clinic Total Visits: The difference between the marginal cost of producing an
additicnal visit at a clirnic, versus the marginal cost of producing an additional
visit at a medical center. Because there is no evidence of economies of scale
for clinics, the marginal cost of a visit is $42 plus $27, or $69, for all levels of
clinic workload 8

*  GME (Residents and Interns): An estimate of the additional patient-care cost
incurred by providing graduate medical education, measured in terms of cost
per enrolled resident or intern. This estimate reflects student salaries charged
directly to the MEPRS B (Ambulatory) account. It also reflects classroom time
factored Into toiai expenses via ihe IAK-account {Student Expenses)
adjustment, as described in Chapter IIi, so as to include all student salariss.
Recall, however, that the FAK accounts were spread as system-wide overhead,
rather than being assigned directly (and exclusively) to teaching facilities.

* Navy Adjustment. Due to structural and accounting differences, it was
necessary to include a variable to distinguish Navy fac.lities from Army and
Air Force facilities.

As previously discussed, the Navy adjustment should 7ot be interpreted as evidence
that Navy hospitals are more expensive or less efficient than Army or Air Force hospitals.
The Navy exchange rate in Figure V-11 is 20% lower than the Air Force rate, and 31%
lower than the Army rate. The Navy’s apparent conservatism in recording MEPRS
workload could easily explain the 12.4% difference in unit cost identified in the regression

To determine whether CONUS and OCONUS clinics have the same cost structure, we reestimated the
regression after deleting the OCONUS clinics. The result was a marginal cost of $73. The estimate of
$69 reported in the text is more precise (i.e., has a smaller standard error), because it is based on more
observations. For this reason. and because the two estimates are so close, we view $69 as our best
estimate of the marginal cost for clinics.
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analysis. However, further research is clearly warranted to :mprove the comparability of
cost and workload data across the three Services.

Ambulatory marginal costs are constant with respect to workload for medical
centers and clinics, but decrease over the range of data for community hospitals. The
model estimates of marginal cost are depicted in Figure V-18. Marginal costs for
community hospitals fall to zero at a level of approximately 950,000 total visits, which is
nearly 7€,000 more than the highest observed value for community hospitals. The
marginal cost for medical centers equals the marginal cost for community hospitals at a
level of roughly 554,000 total visits; only five community hospitals operate at this level or
greater. The marginal cost for clinics equals the marginal cost for commumnity hospitals at a
level of approximately 300,000 visits, about one-quarter of all community hospitals

operate at this level or greater.
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Figure V-18. Ambulatory Marginal Cost Versus Workload, by Facility Type

The estimates of patient-care costs associated with GME in the inpatient and
ambulatory cost functions are additive. That is, for each resident or intern enroiled in an
average teaching facility’s GME program, the increase in patient-care cost is estimated as
$65,862 for inpatient care plus $102,915 for ambulatory care. Thus, the total addition to

patient-care cost at the average teaching facility is estimated as $168,777 per resident and
intern. This estimate is clearly too high to represent simply the salaries of the medical
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students. It represents, more generally, the different approach to medical care that 1s
pursued at teaching hospitals.’

It is difficult to compare the estimate for ambulatory care with the civilian sector,
because ambulatory care in the civilian sector is generally not provided at hospitals.
Regarding inpatient care, recall that we measure GME by the headcount of ernrolled
residents and interns, whereas the Health Care Financing Administration (HCFA) divides
the headcount by the number of staffed beds in computing its hospital reimbursement
factor. We experimented with some inpatient cost models in which we divided the
headcount by reported operating beds, recognizing that operating beds are an imperfect
measure of capacity. We found coefficients on this variable quite stmilar to those used in
the HCFA reimbursement formula.!® However, more research 1s needed to assess the
efficiency with which military hospitals provide GME.

Figures V-19 through V-21 display the relationships between total ambulatory
expenses and workload, for each facility type, after adjusting for the effects of GME and
Service branch. Recall from Table V-6 that several data points were excluded from the
model as outliers, highly leveraged data points, or facilities with missing data. Data points

data points are also identified by facility name. Again, FY92 data for Letierman AMC
were removed because operations were curtailed in preparation for closing. Ali data points
identified as outliers have observed expenses more than tnree standard deviations from the

regression line.

9 One important component of the difference is shown in the EBE (Graduate Medical Education
Suppert) and EBF (Education and Training Program Support) accounis of MEPRS. As indicated in
Chapter 111, these itwo accounts are stepped-down to the inpatient and ambulatory accounts, and are
thereby reflecied in our regression equations. These accounts record expenses accrued primarily at
teaching hospitals (c.g., instructor salaries, medical library, medical illustration, and wmedical
photography).

1) Health Care Financing Administration (HCFA). Federal Register, Vol. 52, No. 169, September 1,
1987
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Figure V-21. Clinic Ambulatory Expenses Versus Workload (FY92 Dollars)

Seven data points were removed due 10 naving high leverage. These data points
have undue influence on one or more of the regression parameters. A two-dimensional
scatterplot of costs versus workload may show these data points near the regression line.
However, a scatterplot of costs versus number of residents and interns, after adjusting for
workload, may show that a particular facility has undue influence on the GME coefficient,
pernaps because its GME program 1s substantially larger than those at most other facilities.
The method used to identify highly leveraged data points considers each independent
variable in tum, and compares the value of that variable for each facility relative to the
mean across ali facilities. The influence on the regression model as a whole is then
considered to determine whether or not each point is highly leveraged.!! The data points
excluded, primarily a few of the Navy medical centers, typically caused substantial
changes in the Navy adjustment, the GME coefficient, or the marginal cost of a medical-
center visit. Based on analysis of the alternative modeis generated when including or
excluding these data points, 1t was determined that the model selected here best represents
the data set as a whole.

1l See D. A Belsley, E. Kuh, and R. E. Welsch, Regression Diagnostics, New York: Wiley, 1980;
or R. D. Cook and S. Weisberg, Residuals and Influence in Regression, London: Chapman Hall, 1982.




Figure V-22 1s a scatterplot of the standardized residuals versus workload for the
medical centers, community hospitals, and clinics retained in the final ambulatory model.
Only those facilities that were included in the final model are shown in the figure. As was
the case for the inpatient model, the variance of the residuals is basically constant
throughout the range of possible workloads, so that the homoskedasticity requirement of

regression theory is satisfied.

Figure V-23 is a histogram of the percentage deviations between the observed
ambulatory expenses and the predicted ambulatory expenses. Positive values again indicate
that observed expenses exceed predicted expenses. Only those facilities used in the
regression analysis are included in this histogram. The histogram indicates a normal
distribution of percentage deviations from the regression line. As before, the normal fit is
understated 1n Figure V-23, because the two endpoints are open-ended intervals that result
from collapsing the tails of the distribution into a single bar.
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Figure V-22. Standardized Residuals Versus Ambulatory Workload
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Figure V-23. Percentagz Raviation Between Observed and Predicted Ambulatory Expenses

Several additional independent variables were considered in an attempt 10 improve
the model fit, inciuding geographic variation in labor or total cosis, economies or
diseconomies of scope (i.e., facilities that offer a greater variety of services experience
lower or higher marginal costs), and demographics of the patient population served.
However, none of these variables were significant in reducing the error in our models.

D. SUMMARY OF MTF COST FUNCTIONS

The inpatient and ambulatory cost functions just described will be used in the next
chapter to cost the hypothetical workloads corresponding to the analytical cases. The
RAND Corporation conducted the utilization analysis of each analytical case. RAND
provided IDA with inpatient and ambulatory workload estimates for each analytical case,
as weil as any changes to operating-bed capacity or the volume of GME. Prior to
delivering the workloads to IDA, RAND applied the appropriate exchange rates. Once
again, these exchange rates are valid only if the historical relationships will be maintained
between workload as reported in the accounting systems and workload as self-reported in
the survey data. Because the link between survey-based utilization and the accounting data
is critical for making cost-effectiveness comparisons, the exchange rates clearly warrant
further research.




Vi. COST ESTIMATES FOR THE ANALYTICAL CASES

This chapter contains the estimates of military treatment facility (MTF) cost for the
estimated workloads corresponding to the various analytical cases. Case 1 is a minor
excursion from historical FY92 data, reflecting managed-care initiatives that had not yet
been fully implemented during that year. Non-active-duty beneficiaries would continue to
have a choice between care provided at MTFs and care provided in the civilian sector
under CHAMPUS. However, a preferred-provider feature 1s assumed to be available that
offers discounts for care received from civilian providers on a specified list. Case 2 goes
beyond Case 1 by constructing new MTFs and expanding several existing MTFs. These
changes would occur only in cases where the beneficiary population in the catchment-area
could support ihe additional beds.

Before presenting the detailed cost estimates, we motivate the first two cases by
developing a decomposition of the total change in cost into efficiency and demand effects.
This decomposition addresses the issue of whether or nei totai (i.e, MIF plus
CHAMPUS) workload 1s held constant when evaluating the net change in cost. Next, we
give a summary description of the first two cases in termns of changes in the inpatient and
ambulatory workloads at MTFs and changes in operating-bed capacity. We then present
the detailed estimates of MTF cost for these two cases. Finally, we discuss “below the
line” cost elements that are not explicitly modeled vy either IDA or RAND, but that must
be added to the IDA and RAND figures to round-out the estimate of total peacetime

medical expenditure under these two cases.

The third and fourth analytical cases represent wider departures from the current
system. The third case is the “Minimal-MTF Case,” which shifts as many beneficiaries as
possible to civilian health care, while maintaining the military’s capability 1o treat wartime
casualties. The fourth case involves “Single-Plan Enrollment,” so that non-active-duty
beneficiaries enroll in a single medical plan, and receive all of their care exclusively from
that plan. MTFs would be recenfigured as Heaith Maintenance Organizations (HMOs),
responsible for providing all required care to their enrollees either through their own staffs
or through civilian sub-contracts. Other enrollment options might include Fee-for-Service
(FFS) plans and Preferred-Previder Organizations (PPOs). Beneficiaries who select either
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of those options would forfeit any eligibility for care at MTFs. Finally, active-duty
personne: would continue to receive care at MTFs or at the outlying mil.tary clinics. Both
the third and fourth cases involve not just changes in workload and operating-bed capacity,
but also fundamental changes in the way that mulitary health care is organized and
delivered. These cases are described in considerable detail before the respective cost

estimates are presented.

Complete descriptions of the analytical cases, as well as projections of MTF
workioad and civilian-sector cost for each case, are found in a RAND Corporation
publication.! This chapter contains the IDA projections of MTF cost under each case. An
overall assessment of the cost-effectiveness of each case requires integration of the IDA
and RAND cost projections, as well as consideration of third-party collections and
beneficiary deductibles and co-payments. These overall assessments were perfurmed by
the Office of the Director (Program Analysis and Evaluation), and appear in that office’s

executive report.2
A. ANALYTICAL CASES 1 AND 2

i. Decomposition of Efficiency and Demand Effects

A major objective of the 733 Study is to determine whether it is more cost-
effective to expand MTF capacity and move workload in-house or, conversely, to reduce
MTF capacity and move workload into CHAMPUS. This question can be answered by
combining IDA’s cost functions for in-house medical care with the CHAMPUS cost
estimates developed by RAND. This section provides a framework for analyzing the
transfer of workioad from CHAMPUS into the MTFs. The numerical examples in this
section are purely illustrative, and do not reflect actual cost estimates.

An important concspt in performing this analysis is the recapture rate. Suppose
that MTF capacity 15 increased, ytelding 100 additional MTF visits. If the number of
CHAMPUS visits decreases by exactlv 100, then the recapture rate is 1.0. However, it is

Susan D. Hosek. Bruce W. Bentett, Joan Buchanan, M. Susan Marquis, Kimberly A. McGuigan, Jan
M. Hanley. Roger Madison, Afshin Rastegar, and Jennifer Hawes-Dawson, “The Demand for Military
Health Care: Supporting Research for a Comprehensive Study of the Military Health Care System,”
RAND Corporation, MR-407-1-0SD, September 1994.

“The Economics of Sizing the Military Medical Establishment: Executive Report of the
Comprehensive Study of tie Military Health Care System,” Department of Defense. Office of ihe

Director (Program Analysis and Evaluation), March 1694,




iikely that the increase in MTF visits will exceed the reduction in CHAMPUS visits.
Co-payments are zero for outpatient care provided in MTFs, but range between 20% and
25% for outpatient care provided under CHAMPUS. Given the availability of more free
care, 100 MTF visits might replace 80 CHAMPUS visits. The recapture rate is defined as
the ratio of the increase in MTF visits, divided by the decrease in CHAMPUS visits.

When access to MTF care is increased, it is useful to analytically partition the
change 1n total cost into an efficiency effect and a demand effect. The =fficiency effect is
defined as the change in total (MTF plus CHAMPUS) cost when the recapture rate is set to
1.0. Workload is held constant in this comparison, and the only issue is whether a given
increment 1n workload can be produced at higher or lower cost in MTFs versus
CHAMPUS. Next, the recapture rate is relaxed to a larger value, more consistent with
empirical experience. Because demand increases, costs will increase beyond the level
estimated for a unitary recapture rate. However, this latter increase does not reflect an
efficiency comparison, because total workioad is no longer held constant.

These principles will now be illustrated in a series of numencal examples.
a. Egqual Marginai Cosis
In the first example, the two sectors have equal marginal costs of $10 per visit.

However, the cost functions in Figure VI-1 have been drawn such that the intercept is
higher by $100 in MTFs.

Cost

|
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Figure Vi-1. Cost and Workioad: Equal Marginal Costs




Suppose Scenario 1 has workloads of 10 visits to civihan p. ssicians under
CHAMPUS, and 25 visits to MTFs. The respective costs are $100 and $3° (ooints A and
B in Figure [V-1). Scenario 2 moves workload from CHAMPUS back into the MTFs. We
decompose the total movement into two effects. First, we fix the recapture rate at exactly
1.0. Thus, the 10 CHAMPUS wisits are replaced by exactly 10 MTF visits. The new total
of 35 MTF visits costs $450 (point C). Total cost does not change, because the marginal
cost of reduced CHAMPUS workload equals the marginal cost of increased MTF
workload.

Now introduce a recapture rate © = 1.5. The 10 CHAMPUS visits are now

replaced with 15 MTF wvisits, and total cost increases to $500 (point D). The efficiency
effect for this example 1s $0, but the demand effect is $50. These effects are recorded in

Table VI-1.

Table Vi-1. Efficiency and Demand Effects for Hypothetical Examples

Efficiency Demand
Description Effect Effect
E-amplel  Equal marginal costs $0 £50
Extmple 2 Uncqual marginai costs 520 $60
Example 3 Diminishing mayginal costs $10 $48

b. Uneqral Margina! Costs

In the secorc examole, the intercept is still higher by $100 in MTFs. In addition,
the marginal cost per visit in MTFs is now higher as well, $12 versus $10. These values

are reflected in the two cost curves shown in Figure V1-2.

Scenario 1 still has workload: of 10 visits te civilian physicians under CHAMPUS,
and 25 visits to MTFs. The respective costs ave $100 and now $400 (points A and B).
Scenario 2 moves workload from CHAMPUS back into the MTFs. We again decompose
the total movement into two effects. First, we fix the recupture rate at exactly 1.0. Thus,
the 10 CHAMPUS visits are replaced by exactly 10 MTF visits. The new total of 35 MTF
visits costs $520 {point C). Total cost has increased by $20, because the 10 marginal units
are being performed at a higher marginal cost (312 versus $10 each).

Now introduce a recanture rate ® = 15 The 10 CHAMPUS visits are now
replaced with 15 MTF visits, and total cost increases further ‘o $580 (point D). The




efficiency effect for this example is $20, but the demand effect 1s $60, as shown in Table
VI-1.

Cost

Workload

Figure Vi-2. Cost and Workload: Unequal Marginal Costs

¢. Diminishing Marginal Costs

In our final example, we introduce a quadratic term into the MTF cost function, to
represent diminishing marginal costs (i.c., increasing returns).3 Thus, the MTF cost
function 1s drawn as concave 10 the origin in Figure VI-3. MTF costs equal $400 at 25
visits (point B) but, because of the non-linearity, they equal only $510 at 35 visits (point
C). Marginal cost declines continuously from $12 to $10 over this range. Total cost equals
$558 at 40 visits (point D), the workload resulting from application of the recapture rate,
®=1.5.

The analyst must be cautioned against extrapolating MTF costs along the tangent
line, which has a fixed slope of $12 (i.e , the marginal cost at the baseiine workload of 25
visits). The marginal cost is diminishing in this example, so that linear extrapolation (i.e.,
treating the marginal cost as though it were constant) would lead to an over-estimate of

3 The cost function for this example is: C = 37.57 + 17.0X-.10 X2. Quadratic functions of this form are
reported in Chapter V. although the coefficients in this example are purely illustrative.
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MTF costs. By linearly extrapolating, we would over-estimate MTF costs at $520 (point
E) for a recapture rate of © = 1.0, and at $580 (point F) for a recapture rate of & = 1.5,

! — — = = tangent

| ==~ - wF

Cost

| J

Workload

Figure VI-3. Cost and Workload: Biminishing Margina! Costs

d. Efficiency and Demand Effects

it is illuminating to analyze the previous example of diminishing marginal costs by
using marginal rather than total cost curves. The marginal cost curve for visits to civilian
physicians (curve BCFH in Figure VI-4) is horizontal at $10, reflecting perfectly elastic
supply in a competitive medical market. Over the range of interest, the marginal cost curve
for visits to MTFs (curve GHK) declines continuously from $12 at 25 visits, to $10 at 35
visits, to $9 at 40 visits.

Consider first the transfer of 10 visits from civilian physicians to MTFs, which
occurs when we set the recapture rate @=1.0. Costs incurred in the civilian sector decrease
by $100, depicted on the diagram by the rectangle ABCD. Cost incurred in MTL's increase

by $110. This increase is depicted by the area under the MTF marginal-cost curve over the

interval from 25 to0 35 visits, or the trapezoid EFGHI. The net increase in cost is equal to
EFGHI minus ABCD, or just the triangle FGH ($10). We label this triangle the efficiency

effect.
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Note. Triangle FGH = efficiency effect; trapezoid HIJK = demand effect.

Figure VI-4. Workioad Shift from Civilian to Military Sector:
Efficiency and Demiand Effects

Now relax ihe recapiure rate to © = 1.5. MTFs now provided an additionai five
visits. The cost of these five visits is $48, depicted by the area under the MTF marginal-
cost curve over the interval from 35 to 40 visits, or the trapezoid HIJK. Note that MTFs
are actually more efficient than the civilian sector over this range, so that the increased
cost does not reflect an efficiency loss. Instead, we label this trapezoid the demand effect.

Both the efficiency and demand effects must be weighed in assessing the overall
cost-effectiveness of increasing MTF capacity. The efficiency effect represents an increase
in cost in our example, but one could just as easily construct examples where the
efficiency effect represents a decrease in cost. In either instance, the efficiency effect must
be balanced against the demand effect, which necessarily entails an increase in cost. The
net effect on total cost may be of either algebraic sign. Moreover, the sign of the net effect
is not by itself sufficient to judge the cost-effectiveness of increasing MTF capacity.
Beneficiary health-status may improve with the increase in health-care utilization. In
addition, the shift from CHAMPUS to MTFs leads to a reduction in beneficiary
co-payments, again affecting beneficiary well-being. To account for all of these issues
requires a combination of the MTF cost estimates presented later in this chapter, plus the
companion RAND analyses of utilization and civilian-sector costs.




Finally, note that the efficiency and demand effects are most pertinent for Cases 1
and 2, because those cases involve a change in MTF capacity while preserving the basic
character of military medicine. As will be seen, Cases 3 and 4 involve fundamental
changes in the organization and delivery of military medical care, so the decomposition
nto efficiency and demand effects is not as relevant.

2. Description of Cases I and 2

The analytical cases are fully developed in a companion RAND publication 4 It is
not our purpose here to describe either the rationale behind each case, or the method of
workload estimation. Instead, we give a summary description of Cases 1 and 2 in this
subsection, then estimate the in-house cost under each case in the following subsection.
We also consider an intermediate case, labeled 2C, introduced as a device to decompose
the total change between Cases 1 and 2 into efficiency and demand effects.

Case 1 is a minor excursion from the historical FY92 data as reported in MEPRS.
The difference refiects managed-care initiatives that had not yet been fuily implemented
during that year. Specifically, beneficiaries who live within catchment areas would be
offered the choice between two plans:

e A variation on the current plan, under which beneficiaries receive care either
at MTFs or from civilian providers under CHAMPUS. The variation occurs in
that a preferred-provider feature would offer discounts for care received from
civilian providers on a specified list.

¢  An HMO that combines MTFs with a much smaller list of civilian providers.
Similar to the situation in civilian HMOs, primary-care providers would serve
as “gatekeepers” to specialty care. Although patients would be managed more
aggressively, they would be compensated through lower co-payments and a
more generous benefit {(e.g., adult preventive care), see the cited RAND
publication for details. On the provider side, quality-assurance and utilization-
review programs would be instituted in an attempt to improve cost-
effectiveness.

Beneficiaries who live outside of catchment areas would continue to receive care froin
civilian providers under CHAMPUS.

4 “The Demand for Military Health Care: Supporting Research for a Comprehensive Study of the
Military Health Care System.”




As shown in Table VI-2, the system-wide difference between Case 1 and the
historical data 1s an increase of 1.9% in the number of inpatient dispositions, and 0.1% in
the number of ambulatory visits.> However, as shown in Figures VI-5 and VI-6, these
increases in workload are not uniformiy distributed across MTFs. Inpatient dispositions
rise at every MTF, but the increases range from about 0.5% to slightly over 4%.
Ambulatory visits actually fall at 44 MTFs, although the iargest decrease is only about
0.5%.

Cases 2 and 2C offer the same benefit package as Case 1. However, Cases 2 and
2C involve an increase in MTF capacity, so some portion of CHAMPUS workload is
recaptured by the MTFs. Specifically, a 94-bed hospital is constructed at Ft. McPherson,
Georgia (near Atlanta) based on the size of the beneficiary population in that region. Also,
a total of 949 op=rating beds are added at 16 other facilities, as displayed in Table VI-3.
Finally, staffing i1s expanded at most existing hospitals, in order to more fully utilize

existing bed capacity.

Table VI-2. Workload Summary for ¢ 1ses 1 and 2

MEPRS
FY92 Actal Case 1 Case 2C Case 2
Inpatient Dispositions.
Number (thousands) 7159 729.4 776.5 856.3
% increase over FY92 actual N/A 1.9% 8.5% 19.6%
Ambulatory Visits:
Number (millions) 37.96 38.01 40.04 40.90
% increase over FY92 actual N/A 01% 5.5% 7.8%

Source: Tabulations from spreadsheets provided by the RAND Corporation.

5 The slight increase in ambulatory workload and the larger increase in inpatient workload under
managed care may be surprising. These workload estimates were developed by RAND through
analogy with the CHAMPUS Rezform Initiative (CRI) program, which is described in: Elizabeth M.
Sloss and Susan D. Hosek. “Evaluation of the CHAMPUS Reform Initiative: Volume 2, Beneficiary
Access and Saisfaction,” RAND Corporation, R-4244/2-HA, 1993; and Susan D. Hosek, Dana P.
Goldman, Lloyd S. Dixon, and Elizabeth M. Sloss, “Evaluation of the CHAMPUS Refoimn Initiative:
Volume 3, Health Care Utilization and Costs.” RAND Corporation, R-4244/3-HA, 1993 In addition to
managed care. the CRI program also provided for increased access and reduced patient co-payments.
The net effect of all of these factors is the increase in workload reported in the text.
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Figure VI-5. Comparison of Case 1 and MEPRS Inpatient Dispositions
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Figure VI-6. Comparison of Case 1 and MEPRS Ambulatory Visits




Table VI-3, Additionai Operating Beds Under Cases 2 and 2C

FY92 Actual Case 2/Case 2C Increase in
MTF Statc  Operating Beds Opcraiing i3eds Operating Beds

MacDill AFB FL 55 170 115
Fornt Dix NJ 36 145 109
Mather AFB CA 35 115 80
Fort Bragg NC 206 283 77
Tinker AFB OK 25 89 64
Patrick AFB FL 15 77 62
Nellis AFB NV 35 91 56
NH Long Beach CA 120 196 76
Davis Monthan AFB AZ 35 72 37
Fert Eustis VA 42 78 36
March AFB CA 80 i1l 31
Offutt AFB NE 50 81 31
Fort Lee VA 52 73 21
Luke AFB AZ 55 95 40
Scott AFB iL 115 138 43
Fort Devens MA 35 106 71

Subtotal: 949
Fort McPherson GA 0 94 94

Toiai: 1,043

Nearly 70% of CHAMPUS expenditures are made for beneficiaries who live
within 40 miles of a military hospital ¢ There would appear to be considerable potential for
drawing this workload into the MTF system by increasing bed capacity and staffing. The
exact criteria for adding bed capacity and staffing are described in the RAND publication.
Briefly, a new hospital ic constructed only if the catchment-area beneficiary population
would support at least 70 beds. RAND applied a notional bed requirement of 1.5 beds per
1,000 non-Medicare (i.e., under age 65) beneficiaries, and 1.9 beds per 1,060 Medicare-
eligible (i.e., age 65 or over) beneficiaries. Thus a non-Medicare population of roughly
47,000 (= 70 x 1,000/1.5) within a potential 40-mile catchment area would justify a new
hospital; this number could be reduced if supplemented by a sufficient Medicare-eligible
population. The only potential catchment area that satisfied these criteria was Fort
McPherson.

6

“CHAMPUS Chartbook of Statistics.” Office of the Civilian Health and Medical Program of the
Uniformed Services, Publication 5400.2-CB, October 1992, p. 1I-13.




RAND applied similar criteria to determine expansions to the bed capacity of
existing hospitals. However, expansion was not pursued in cases where the catchment area
of the candidate hospital would overlap with that of another, larger hospital. Most netably,
Fort Belvoir, Virginia, and Fort Meade, Maryland, are located in catchment areas with
sizable beneficiary populations, but these populations are already being served at Walter
Reed Army Medical Center (AMC) and the National Naval Medical Center (Bethesda,
Maryland).

Finally, in a further effort to recapture workload in MTFs, RAND increased the
physician-to-bed ratio at most existing hospitals. Specifically, RAND increased the
physician full-time equivalents (FTEs) per operating bed to the value 1.2 in small
hospitals, and to the value 0.9 in medium-sized hospitals and medical centers. These target
values represent the respective 90th percentiles of the FY92 data. The increases in
physician FTEs are reflected in the inpatient workloads that RAND provided to IDA,
which increase over historical levels in greater proportion than do the number of operating
beds. After accounting for planned reductions already in progress at Naval Hospital
Newport (reduced from 106 to 40 beds) and at Letterman Army Medical Center (reduced
from 3438 io 73 beds), ihe sysiem-wide porcentage increases under Case 2 are 5.0% for

operating beds and 13.4% for inpatient workload.

Recall that Case 2C is examined te decompose the total change between Cases 1
and 2 into efficiency and demand effects. The sole difference between Cases 2 and 2C is in
the implicit recapture rate. Case 2C artificially sets the recapture rate at @ = 1.0. Relative
to our eariier terminology, the movement from Case I to Case 2C isolaies a pure
efficiency effect, because the total (MTF plus CHAMPUS) workload is held constant.
Note, however, that IDA has estimated only the increased in-house cost associated with the
recapture of MTF workload. A compleie analysis of the efficiency effect also requires an
estimate of the reduced CHAMPUS cost, in order tc compute the net effect on total cost.
The CHAMPUS cost estimates are found in the RAND Corporation publication. Finally,
the movement from Case 2C to Case 2 represents the demand effect, because the recapture
rate is no longer artificially set at ® = 1.0. Instead, the RAND utilization analysis
implicitly allows a greater than one-for-one increase in workload at MTFs.

Table VI-2 shows the system-wide differences among ail the cases. Compared w0
historical FY92 data, Case 2C shows an increase of 8.5% in the number of inpatient
dispositions, and 5.5% in the number of ambulatory visits. Case 2 is a larger departre
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from history, with increases of 19.6% in the number of inpatient dispositions and 7.8% n
the number of ambulatory visits. Note that in both cases inpatient workload increases by a
much higher percentage than does ambulatory workload. This difference stems from the
underlying difference in the inpatient and ambulatory recapture rates implicit in RAND's
workload est:mation. Considering CHAMPUS-cligible {i.e., under age 65) beneficiaries
living inside catchment areas, RAND reports ambulatory recapture rates of 1.56 for active-
duty dependents, 1.79 for retirees, survivors, and their dependents, and 1.67 overall. For
the same population group, RAND reports a substantially larger inpatient recapture rate of
2.5,

The increases in workload are again not spread uniformly across MTFs. The
distributions of workload increase by MTF are shown in Figures VI-7 and VI-8 for Case
2C, and Figures V1-9 and VI-10 for Case 2. Workload rises at virtually every MTF, but the
percentage increases are variable. In particular, ten MTFs experience a doubling or more
of inpatient dispositions under Case 2.

3. Cost Estimates for Cases 1 and 2

We estimated the MTF cosis for ihe analytical cases by substituting the RAND
workload projections into the cost functions developed in Chapter V. Recall that the
RAND workload projections are based on models calibrated from the 1992 DoD Health
Care Survey. However, these workloads are measured along a different scale from the
MEPRS workloads used in estimating the IDA cost functions. The exchange rates
(illustrated in Figure V-11) were used to translate workloads from one scale to the other.
The use of exchange rates is valid on the assumption that the historical relationships
between the two measurement systems will be maintained under the analytical cases.

Recalling the cost functions reported in Chapter V, we can see that DoD
community hospitals exhibit diminishing marginal costs. As always, both the efficiency
and demand effects must be weighed in rnaking an overall comparison between the
analytical cases. Moreover, the current (i.e., FY92) unit-cost difference between military
and civilian hospitals is not sufficient for making the comparison. If, hypothetically,
military hospitals were currently more expensive, that difference might disappear as MTFs
were expanded and increasing returns came into play. A correct evaluation can be made
only by comparing fofal costs between the various analytical cases, not by examining
average or marginal costs under current conditions.
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Figure Vi-7. Comparison of Case 2C and MEPRS Inpatient Dispositions
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Figure Vi-8. Comparison of Case 2C and MEPRS Ambulatory Visits
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Figure Vi-8. Comparison of Case 2 and MEPRS Inpatient Dispositions
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Figure VI-10. Cemparison of Case 2 and MEPRS Ambuiatory Visits
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Figure Vi-11. Cost Breakout for Cases 1 and 2

The d-iailed estimates of DoD in-house cost, summarized in Figure VI-11, are
snown in Table V1-4. The “MEPRS FY92 Reported” column irn the table shows reported
inpatient and ambulatory costs for FY92. The “MEPRS FY92 Adjusted” column
1:zpresents an application of the MEPRS adjustment factors developed in Chapter IIl
(Figure III-7). This column gives a more accurate and comprehensive estimate of historical
costs than that found in the staridard reporting systems, and is the appropriate metric for

evaluatir-, the analytical cases.

The increased in-house cost of moving from Case 1 to Case 2C i1s $265 million or
4.2%. Computation of the ner cost change requires an estimate of the corresponding
reducuion in CHAMPUS cost, which is found in the RAND Corporation publication. The
net cost change in moving from Case 1 to Case 2C measures the efficiency effect
described earlier. The full movement to Case 2 incorporates the demand effect as well as
the efficiency effect, because total (MTF plus CHAMPUS) workload is not zonstrained to
remain constant. The demand effect leads to an additional increase in MTF cost of $206
million or 3.2%. The full increase in MTF cost of $471 miilion or 7.5% is relatively small,
because 1t results from the addition of only 1,043 operating beds system-wide.




Table Vi4, Cost Breakout for Cases 1 and 2
(Millions of FY32 Dollars)

MEPRS MEPRS

FY92 FY92
Reported Adiusted Case | Case 2C Case 2
Inpatient
Army Medical Center 688.4 799.9 853.0 865.3 883.8
Hospital 3037 457.5 471.3 508.4 5338.3
Air Force Medical Center 383.7 432.5 4560 463.7 478.2
Hospital 3357 378.3 N6 419.8 474.2
Navy Medical Center 373.4 420.8 418.7 419.9 4227
Hospital 236.8 266.9 291.¢ 305.7 3329
Inpatient Total 2,411.7 2,755.9 2,863.1 29827 3,130
Ambulatory
Army Medical Center 527.9 563.9 5843 591.0 594.1
Hospital 696.6 783.7 7751 820.8 838.7
Clinic 190 214 17.6 17.6 176
Al Force Medical Center 295.8 3269 3127 317.9 320.4
Hospital 658.9 728.1 706.6 795.7 786.0
Clinic 98.1 108.3 110.8 1143 116.1
Navy Medical Center 362.4 40G.8 335.1 3360 336.4
Hospitai 4577 506.2 486.1 510.1 5229
Clinic 1.7 904 93.6 93.9 93.5
Ambulatory Total 3,198.1 3,559.6 3,421.9 3,567.3 3,626.2
Total Cost 5,009.8 6,315.5 6,284.9 6,549.9 6,756.3

4. Reconciliation of Cost Projections with the FYDP

The MTF costs from the “MEPRS FY92 Adjusted” column of Table V1-4 may be
added to the CHAMPUS costs estimated by RAND, giving an indication of total
peacctime medical costs during that fiscal year. This sum is necessarily smaller than the
wtal medical cost in Major Force Program 8 of the Future Years Defense Program
(FYDP), because certain program elements relate to wartime readiness or other missions
apart from peacetime care. This point is explored in Table VI-5. The selection and
classification of Program rlements (PEs) is based on the OASD (Health Affairs) Cost of
Medical Activities (COMA) data book,? with minor modifications. Qne difference is that

7 “Defense Health Program. Data Book, Fiscal Year 1994, Cost of Medical Activities.” Office of the
Assistant Secretary of Defense (Health Affairs). 1993

-




Tahle VI-5. Reconciliation of FY92 Medica! Obligations in Major Force Program 8

Category

Program
Element

Description

Funding

Subtotal

Cumulative
FYDP MEPRS
Tow) Reported

MEPRS
Adjusted

Patient Care,
Excluding Dental

0807711

0807792

Care in Regional
Defense Facilities
Station Hospitals
and Medica!
Chimics

$2,317,862

$3,936,866

$6,254,728

$6.254,728

Base Support

0807756

0807776

0807778

08017790

0807795

0807796

Environmental
Compliance
Minor
Construction,
Health Care
Maintenance and
Repair, Health
Care

Visual Infonmation
Activities

Base
Commanications,
Heakh Care

Base Support,
Health Care

35818

$2,661

$52,165

$9,513

$30,952

$564,563

$665,672

$6,920.400 $35,609,788

PEs Usedin IDA
Adjustments to
MEPRS

0807716

0807717

0807791

0807798

Medical Faciliues,
Planning &
Design

Medical Facilitiss,
Miinary
Construct: . n
Defense Medical
Program Activity
Management
Headquarters,
Medical

$40,623

$230,600

$116,705

$50,065

$437,993

$7,358,393 $6,315,506

CHAMPUS

0807712

CHAMPUS

$3,763,99%

$3,763,999

$11.122,392

Dental

0807715

Dental Care
Activitics

$616,093

$616,093

$11,73%8,485

Eduzation and
Training

0806721

0806722

0806761

Uniformed
Services
University of the
Health Scierces
(USUHS)
Armed Forces
Scholarship
Program
Education and
Traming, Health
Care

$80,330

$97,079

$607,561

$1,084,971

$12,823,4%6

Other Patient
Care Suppont

0801712

0807713

0807714

Examining
Activities

Care in Non-
Defen: Facilities
Other Health
Activities

$23,522
519,910

51,050,164

$1,593,596

$14,417,051

Note. Costs are in thousands of FY92 dollars.




we display the FYDP total from all appropriations, whereas the COMA data book
concentrates on the Operations and Maintenance (O&M) appropriation 3 The four PEs in
the category “PEs Used in IDA Adjustments to MEPRS” approximate the adjustments
described previously in Chapter III. However, those adjustments were based on FY90 data,
whereas the current table is based on FY92 data. Note that PEs 0807716 (Medical
Facilities, Planning and Design) and 0807717 (Medical Facilities, Military Construction)
are included here to proxy for the construction-cost adjustment to MEPRS. These two PEs
do not appear in the COMA report, because they are funded outside of the O&M account.

It is impossible to develop a complete reconciliation between MEPRS and the
FYDP, partly because FYDP obligations translate into outlays over a multi-year time
window. In addition, there is no standard crosswalk between MEPRS and any particuiar
subset of PEs, nor is it our intention to create such a crosswalk here 9 Finally, the IDA
adjustments include both a reallocation of costs reperted within MEPRS (i.e.,, factoring
back some of the Special Programs accounts), and the addition of costs omitted from
MEPRS (e.g., manageimeni headquarters).

With these qualifications, the cumulative FYDP total for “Patient Care, Excluding
Dental” plus “Base Support” should approximate the “MEPRS Reported, Excluding
Dental.” In fact, the former ($6.92 billion) is 23.4% larger than the latter ($5.61 billion).
Similarly, the cumulative FYDP total, including “IDA Adjusunents to MEPRS,” should
approximate the “MEPRS Adjusted, Excluding Dental” In this case, the former ($7.36
billion) 1s 16.5% larger than the latter ($6.32 billion). The reduction in the discrepancy
that is apparent when looking at the adjusfed subtotals is some indication that the
adjustment is working in the correct d. ection.

Further adding the RAND estimate of CHAMPUS expenses should approximate
the cumulative FYDP total of $11.1 billion. Even this figure falis short of the Program 8
total of $14.4 billion, because the iatter includes $616 million in Dental Care Activities,

8  As reviewed in Chapter 11, the 1991 COMA report contained FY90 data for all appropriation
categories, not just O&M. FY90 was apparently the last year for which all appropriation categories
were teported.  Note also that the FY90 COMA report, as well as the IDA analysis reported in
Chapters Ll and 1V, identified additional medical resources outside of Major Force Program 8 Those
resources, primarily related to the structural medical requirement, are ignored in the current discussian.

9 A partial crosswalk for the Air Force is given in Air Force Regulation 170-5 (15 May 1992). We are
not aware of any corresponding regulations for the other two Services. Moreover, even the Air Force

regulation does not address adjustments for cost elements excluded from MEPRS (e.g., as reflected in
the OSD program ¢lements).
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plus a total of nearly $2.7 billion in Examining Activities, Care in Non-Defense Facilities
(ie, supplemental care), Other Health Activities, and training activities not already
subsumed in the other PEs. We treat these activities as “below the line,” and we do not
attempt to model them with even the adjusted MEPRS data. Rather, they should be added
back to the sum of the IDA and RAND estimates for any analytical cases under
consideration. If these .activities are expected o change under an analytical case, then that
calculation should be conducted independently of either the IDA or RAND cost analyses.

Program Element 0807714 (Other Health Activitics) includes, among other things,
spending for wartime contingencies. A portion of this PE may correlate to the MEPRS F
accounts, though not to any of the three-digit peacetime-related F accounts identified for
the MEPRS adjustments in Chapter III. Also as discussed in Chapter III, we treat PE
0806721 [Uniformed Services University of the Health Sciences (USUHS)] and PE
0806722 (Armed Forces Scholarship Program) as “below the line,” because they do not
represent patient care provided in MTFs.

Program Element 0806761 (Education and Training, Health Care) is a catch-all
account that is difficult to fully reconciie with MEPRS. For students being trained at
MTFs {as opposed to USUHS or civihian hospitais), salary expenses are capiwred eiiher in
MEPRS account FAK (Student Expenses) or else directly in the Inpatient or Ambulatoiy
accounts. Expenses other than student salaries (e.g., instructor salaries, medical library,
medical illustration and medical photography) are reported in MEPRS accounts EBE
(Graduate Medical Education Support) and EBF (Education and Training Support).
Accounts EBE, EBF, and FAK may correlate to PE 0806761, but the data systems are not
adequate to allow complete reconciliation of the dollar totals.

More research is required in order to fully account for the $2.7 billion in
Examining Activities, Care in Non-Defense Facilities, Other Health Activities, and
miscellaneous training activities. To the extent that these costs are fixed (i.e., independent
of the level of MTF workload). they cancel out in comparisons between the various
analyticai cases considered in the Section 733 Study. But to the extent that these costs are
variable, we may have understated the cost differences between the analytical cases. Future

improvements in OSD-level data systems may facilitate a finer decomposition of
subsequent years' FYDP data.




Finally, note that reconciliation with the FYDP is most relevant for Case 1, because
this case most closely resembles the status quo as reflected in historical budget data. It
would make little sense to even aitempt t0 reconcile historical budget data with a
completely counterfactual analytical case. However, it remains true for all of the analytical
cases that “below the line” costs, adjusted where appropriate, should be added to the sum
of the IDA and RAND cost estimates.

B. ANALYTICAL CASE3

1. Description of Case 3

Case 3, the “Minimal-MTF Case,” attempts to shift as many beneficiaries as
possible to civilian health-care, while retaining the military’s capacity to treat wartime
casualties. The facilities and staff required for wartime are employed in peacetime
primarily to care for active-duty personnel. However, the active-duty clinical mix may not
provide the necessary training opportunities for military physicians. Therefore, some care
is still provided to non-active duty beneficiaries. For example, cardio/thoracic surgeons
may require a number of patients over age 65 to provide opportunities for heart surgery.

There are actually two versions of Case 3. Under Case 3A (“Reception-and-
Referral™), only six MTFs are retained in CONUS. These six MTFs, shown in Table VI-6,
are sufticient for reception of wartime evacuees and referral o either civilian or Veterans
Adnintstration hospitals. Dover AFB is included not because of its small hospital (20
operating beds in FY92, not factored into the totals), but rather because of its traditional
role in receiving wartime evacuees. The total number of peacetime operating beds under
Case3A is 2,875.

Under Case 3B, Dover AFB is dropped, but six additional MTFs are added, five in
CONUS plus Tripler AMC at Fort Shafter, Hawaii. The total of eleven MTFs provide
4,071 peacetime operating beds. After major wartime reconfiguration, these eleven MTFs
are sufficient to provide the first sixty days of care required by wartime evacuees under
some of the scenarios. Beyond that period, patients are again released to the Veterans
Administration.




Table VI-6. Military Hospitals, Cases 3A and 3B

FY92
Peacetime Year
Operating Constructed or
Hospital Location Beds Last Modified
Reception-and-Referral (Case 3A):
NH San Diego San Diego, CA 393 1987
Walter Reed AMC Washington, DC 737 1991
Wilford Hall USAF Medical Center Lackland AFB, TX 1,000 1989
NH Porismouth Portsinouth, VA 446 1983
Madigan AMC Fort Lewis, WA 299 1992
436th USAF Medical Group® Dover AFB, DE M/A 1984
Subtotal: 2,875
Additional MTFs for Case 3B:
NH Jacksonville Jacksonville, KL 131 1990
Tripler AMC Fort Shafter, H1 458 1991
Blanchficld ACH Fort Campbell. KY 109 1982
Womack ACH Fort Bragg, NC 195 1991
NH Camp Lejeune Camp Lejeune, NC 176 1983
Damali ACH Fort Hood, TX 127 1985

Total: 4071
a Included in Case 3A but excluded from Cuse 3B.

The eleven MTFs were selected by RAND within guidelines provided by
OD(PA&E). These MTFs are among the newer and better-equipped, as indicated by the
modification dates in the table. There was also some effort to obtain geographical
dispersion, in order to reduce travel distances between recovering casualties and their
families. Most of the eleven M1Fs are located close to either major naval ports or Air
Mobility Command (AMC) bases; Dover AFB was dropped because its reception role
would be supplanted by these AMC bases. For example, Walter Reed Army Medical
Center would be serviced by the 8%th Air Wing, operating out of Andrews AFB,
Maryland; and Madigan Army Medical Center by the 62nd Air Wing operating out of
McChord AFB, Washington. The two MTFs in Texas would presumably be serviced by
the 463rd Air Wing operating out of Dyess AFB; and the two MTFs in North Carolina by
the 317th Air Wing operating out of Pope AFB. Other choices of MTFs would have been
possible, for example, David Grant USAF Medical Center at Travis AFB, California (225
operating beds), or Malcolm Grow USAF Medicai Center at Andrews AFB, Maryland
(210 operating beds). Although both of these are AMC bases, their capacity was subsumed
by larger, nearby medical centers already in the minimal set on each respective coast.
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Finaily, the RAND analysis indicates that system-wide costs are not sensitive to the exact
identities of the eileven MTFs, as long as system-wide capacity and the general
geographical pattern are preserved under alternative configurations.

It remains to specify the arrangsments for peacetime care under Cases 3A and 3B
The eleven MTFs would provide most of the care for active-duty personnel in their
catchment areas, and would likely expand the services they provide to active-duty
personnel referred from other areas. Outside of these eleven MTFs, most of the roughly
100 remaining CONUS MTTFs would be converted to ambulatory clinics, serving active-
duty personnel exclusively. The exact number of conversions depends on the subcase being
considered; under Case 3A, tne six “Additional MTFs” in the lower panel of Table V1-6
are converted to clinics as well. In addition, RAND considers subcases for both FY92 and
FY97, the latter incorporates base closures planned as of this writing. The four subcases
(3A versus 3B, FY92 versus FY97) are described in detail in the RAND report.19 Finally,
29 ambulatory clinics in CONUS currently report cost and workload directly into MEPRS,
rather than reporting through a parent hospital. RAND required that a clinic have an
active-duty population of at least {,600 to remain viable. Based on this criterion, only 8 of
the 29 independently reporting clinics remain under Case 3, this figure is the same for all
subcases. The eight surviving clinics will be highlighted in the tables to follow.

Non-active-duty beneficiaries would receive medical care through civilian health
plans. Beneficiaries would have a choice of enrolling in one of up to three types of plans,
depending on geographical availability: a Fee-for-Service (FFS) plan, a Preferred-Provider
Qrganization (PPO), or an HMO. Currently, commercial FFS plans are available
everywhere throughout the United States, while PPOs and HMOs are absent from some
small cities and most rural areas. However, Dol? could encourage the spread of PPOs and
HMOs in rural areas with large military populations, and these plans are likely to spread
anyway in light of national health reform.

The benefii packages for non-active duty beneficiaries would vary, depending on
the type of plan chosen. The FFS plans would have the same co-payments and deductibles
currently found in CHAMPUS, and would cover the same set of medical services as well.
The PPO plans would offer a restricted set of medical providers, but would lower the

10" ~The Demand for Military Health Care: Supporting Research for a Comprehensive Study of the
Military Health Carc System.”




beneficiary cost-share by 5 percentage points. Finally, the HMO plans would offer the
same benefits and services as the managed-care option in Cases 1 and 2. Further detatls are
found in the previously cited RAND publication.

As mentioned earlier, the active-duty population alone wouid not provide the
correct mix of clinical cases 10 maintain training opportunities for military physicians.
Moreover, even notwithstanding the mix of cases, the active-duty populations would not
provide sufficient numbers of inpatient admissions to utilize existing capacity at the eleven
MTFs under Case 3B. In FY92, the eleven MTFs admitted about 224,000 patients, of
which only 28% were active-duty personnel. The total number of active-duty admissions
at all MTFs was roughly 200,000, but it would be prohibitively expensive to transport this
number of patients to the remaining eleven MTFs. instead, many of the active-duty
admissions outside of the eleven catchment areas would be referred to civilian hospitals.1!
However, the eleven remaining MTFs plus the MTFs converted to clinics would continue
to provide inost of the ambulatory care for the active-duty populatior. The catchment areas
of the eleven MTFs would include about 40% of all active-duty personnel in CONUS;
including the converted clinics would raise this figure to nearly 90%.

The remaining capacity at the eleven MTFs under Case 3B would be filied by non-
active-duty beneficiaries, under the auspices of civilian health plans. Similar to some
existing contractual arrangements, civilian health plans would be required to refer
admissions to MTFs, and reimburse the MTFs for services provided. In our cost analysis,
these costs are charged against the civilien health plans, even though the care is actually
provided at MTFs. As described below, our cost analysis of Case 3 includes only the
active-duty patients who receive care at MTFs; the cost of civilian health plans is
estimated by RAND.

Whereas eleven MTFs remain open under Case 3B, only six MTFs remain open
under Case 3A. The smaller total capacity at these six MTFs could more easily be filled by
referrals of active-duty patients from outside the six catchment areas, thus it might not

prove necessary for civilian health plans to treat non-active duty patients at MTFs.
Because of reduced capacity, however, a greater share of the active-duty workload would
have to be referred to civilian hospitals.

11 Referrals of active-duty patients to civilian hospitals are comnion even under current arrangements. In

FY92. some $519 miliion were spent on “supplemental care” (Program Element 0807713), much of
which falls into this category.




2. Cost Estimates for Case 3

Under Case 3B, eleven complete MTFs provide both inpatient and ambulatory
care, and 104 MTFs converted to clinics provide ambulatory care only. Six more MTFs
are converted to clinics under Case 3A, though the small hospital at Dover AFB is added,
leaving six complete MTFs plus a total of 110 MTFs converted to clinics. In addition, both
cases have estimates for FY92 and FY97, since some of the MTFs converted to clinics in
FY92 will be eliminated by FY97. Finally, all subcases contain eight currently existing
clinics that report independently through MEPRS .12

To construct the cost estimates for Cases 3A and 3B, the facilities are separated
into two groups: (1) the complete MTFs, that still provide inpatient as well as ambulatory
care, and (2) the MTFs converted to ambulatory clinics, plus the eight independently
reporting clinics. The costs of the complete MTFs are identical for FY92 and FY97,
because none of these MTFs are scheduled for closure. However, the total cost of the
clinics i1s lower in FY97 than in FY92, because sixteen clinics are scheduled for closure.

We state in Chapter V that the MTFs’ cost functions need not predict cost exactly
at each individual MTF, as long as the errors average out across the entire population of
MTFs. However, we retain fewer than a dozen, non-randomly chosen MTFs under Case 3.
It is conceivable that the errors do not average out across this small subset of the MTF
population, so our cost functions systematically undei- o1 over-predict cost. Figure VI-12
addresses this concern by showing a histogram of the percentage errors in predicting FY92
cost for the MTFs retained under Case 3B; positive values indicate that observed cost
exceeds predicted cost. The histogram reveals no serious outliers (i.e., percentage errors in
excess of $20%), nor any systematic bias toward either positive or negative prediction
errors. Thus, the cost functions appear to be valid when applied to the Case 3
subpopulation.

12 In the estimates for both years, Walson Hospital (Fort Dix, New Jersey) is transferred 1o nearby
McGuire AFB, and the 323rd Medical Group (Mather AFB, California) is transferred to McCielian
AFB. These two actions represent base closures that have alicady taken effect. Further, we assumed
that the new hospitals inherit the same workloads observed at the old hospitals.
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RAND estimated the workloads for Case 3 inpatient care, by clinical area and by
two beneficiary categories: active-duty and “other.” We adjusted the workload in each
clinical area to yield case-mix adjusted (CMA) dispositions. Our database contains facility-
specific case-mix indices (CMIs) for the following beneficiary categories:
(1) active duty, (2) retirees under age 65, (3) other beneficiaries under age 65, and (4)
beneficiaries age 63 and over. We constructed a CMI for the aggregation of categories (2)
through (4) (corresponding to the RAND “other” category) using the baseline information
from Case 1:

(Total Non - Active Duty CMA Dispositions in Case 1)

m Non - Acuve Duty CMI =
(Total Non - Active Duty Dispositions in Case 1)

We then estimated non-active-duty CMA workload for Case 3 as the product of the CMI
with the raw number of non-active-duty dispositions provided by RAND.




Two equations based on Table V-5 were used to estimate the respective costs of

inpatient care at community hospitals and at medical centers:

@) Hospital Cost = 1,081,343 « 3, 202(CMA Dispositions) - 0.66012(CMA Dispositions)? « 65,862(GME) -
35.256(Qperating Beds).

3) Medical Center Cost ~ 9,548,815 + 2,979(CMA Dispositions) + 65.862(GME) + 35,256(Operating Beds).

For the Navy, equations (2) and (3) were multiplied by 1.0736, the Navy adjustment
factor. Graduate medical education was measured by the number of residents plus inserns,
and hospital capacity by the number of operating beds. The latter two variables were set at
the same values as in Case 1.

In attempting to isolate the active-duty share of total cost, we would not simply
substitute active-duty dispositions into the cost equations shown above. First, the intercept
must be apportioned between the active-duty beneficiaries and all other beneficiaries;
simple substitution would have burdened the active-duty population with the entire
intercept. Second, the squared term in equation (2) impiies that the cost of active-duty care
1s lower when accompanied by other care provided in the same hospital; this phenomenon
reflects returns-to-scale. To avoid these difficuities, the Case 3 fotal cosi of inpatient care
was factored down by RAND’s facility-specific estimate of the ratio between active-duty
CMA workload and total CMA workload:

(Active - Duty CMA Dispositions)

(4) Cost of Active - Duty Inpatient Care = (Total Inpatient Cost) x .
(Active - Duty CMA Lispositions + Other CMA Dispositions)

Tables VI-7 and VI-8 contain the inpatient cost estimates for Cases 3A and 3B.
Note that all costs are the same for both FY92 and FY97.

b. Awmbulatory Costs for the Complete MTFs

For the eleven complete facilities, the total Case 3 inpatient dispositions provided
by RAND differed from the total Case 1 inpatient dispositions by less than 2%. Therefore,
we assumed that total Case 3 ambulatory visits (which RAND did not provide) were the
same as in Case 1.




Table VI- 7. Active-Duty Inpatient Costs, Case 3A

Case 3 Cost of
Adjusted MEPRS  Total Inpaiicnt

Case 3 Cost of
Active-Duty

S2 Type® DMIS ID* MTF Statc  FY92 Expense Care Inpaticnt Care
A MC 37 Walter Reed AMC DC 193,197 802 178,759,573 143,637,027
A MC 125 Madigar. AMC WA 113,200,371 94,841,700 40,159.044
F H 36 Dover AFB DE 4,067,020 6,544,288 3,247,556
F MC 117  Wilford Hall Medical TX 178,110,948 186,957,335 94,715,287
Center
N MC 29 NH Sar Diego CA 134,647,364 146,114,465 112,912,181
N MC 124 NH Portsmouth VA 102,09¢,545 126,233,081 83,907,194
Total 725314.050 739,450,441 478,578,270
a Service codes: A=Army, F=Air Force, N=Navy.
b Hospital types: H=Community Hospiial, MC=Medical Center.
¢ Defense Medical information System (DMIS) identification number.
Tabie Vi-8. Active-Duty inpatient Costs, Case 3B
Case 3 Cost of Case 3 Cost of
Adjusted MEPRS Total Active-Duty
$* Typeb DMIS ID¢ MTF State  FY92 Expense  Inpatient Care Inpatiem Care
A H 60  Bianchiieig ACH Ky 25822 738 31,529,147 15,384 497 -
A H 110 Darnali ACH TX 36,126,308 36,770,526 17,335,847
A MC 37  Walter Reed AMC DC 193,197,802 178,759,573 143,637,027
A MC 52 Tripler AMC HI 112,600,708 109,279,048 35,459,180
A MC 89  Womack ACH NC 38,104,421 67,174,963 36,594,764
A MC 125  Madigan AMC WA 113,200,371 94,841 700 40,159,044
F MC 117 Wilford Hall Medical TX 178,110,948 186,957,335 94,715,287
Center
N H 39  NH Jacksonville FL 30,175,185 29,384,820 13,249,259
N H 91  NH Camp Lejeune NC 24,569.619 27,093,177 15,781,262
N MC 29  NH San Diego CA 134,647,364 146,114 465 112,912,181
N MC 124  NH Portsmouth VA 102,090,545 126,233,081 83,907,194
Total 988,646,010 1,034,137,835 609,135,543
a  Service codes: A=Amy, F=Air Force, N=Navy.
b Hospital types: H=Community Hospital, MC=Medical Center.

Defense Medical Information System (DMIS) identification numbey.




For Case 3, we are interested in the cost of providing care to active-duty
beneficiaries only; the costs for other beneficiary groups are subsumed in the civilian
health plans analyzed by RAND. Two equations based on Table V-7 were used to estimate
the respective costs of ambulatory care at community hospitals and at medical centers:

) Hospital Cost = 105,024 + 100(Total Visiis) - 0.0000527(Total Visits)? + 102.815(GME).

(6) Medical Center Cost = 19,814,482 + 42(Total Visits) + 102,915(GME).

For the Navy, equations (5) and (6) were multiplied by 1.1241, the Navy adjustment
factor.

The cost of active-duty ambulatory care was estimated by applying to total cost the
facility-specific ratio of active-duty visits to total visits from Case 1:

(@) Cost of Astive-Duty Ambulatory Care = (Tota] Ambulatory Cost) x (Active Duty Visits) 7 (Total Visits)

Tables V1I-9 and VI-10 show the estimated ambulatory costs in the complete MTFs
for Cases 3A and 3B, respectively. Note that all costs are the same for both FY92 and

Yo7
Table VI-9, Active-Duty Ampulatory Costs for Complete MTFs, Case 3A
Adjusted Case 3 Cost of Case 3 Cost of
MEPRS FY92 Total Ambulatory Active-Duty

S* Type® DMIS ID* MTF State  Expensc Care Ambulatory Care
A MC 37 Walter Reed AMC ~ DC 113,902,999 100,512,211 32382714
A MC 125 Madigan AMC WA  £7,356,350 76,253,086 23,262.369
F H 36 Dover AFB DE 9,457,436 12,891 800 4,205,136
F MC 117 Wilford Hall Medical TX 106,061,963 97,010,905 25,944,750

Center
N MC 29 NH San Diego CA 112155149 106,291,272 69,141,052
N MC 124 NH Portsmouth VA 101,630,540 100,968,541 49,024,548

Total 530 564,437 493,927 815 194,950,560

a Service codes: A=Armmy, F=Air Force, K=Navy.
b Hospital types: H=Community Hospital, MC=Medical Center.
¢ Defense Medica] Information System (DMIS) identification number.
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Table Vi-10. Active-Duty Ambulatory Costs for Complete MTFs, Case 3B

Adjusted Case 3 Cost of Case 3 Cost of
DMIS MEPRS FY92 Total Ambulatory  Acuve-Duty

s8¢ Typed IS MTF State Expense Care Ambulatory Care
A H 60  Blanchfield ACH KY 39.057.253 43,025.713 20,112,328
A H 110 Damsll ACH X 47,341,712 48,941 242 18.931.662
A MC 37  Walter Reed AMC DC  113.902.999 100,512.211 32,382,714
A MC 52 Tripler AMC Hl 77.083.310 76,198,084 25,097.667
A MC 89 Womack ACH NC 55,744,548 64,503.173 30,727,914
A MC 125  Madigan AMC WA 87,356,350 76,253,086 23,262,360
F MC 117 Wilford Hall Medical Center TX 106,061,963 97,010,905 25,944,750
N H 39  WH Jacksonville FL 53,902,517 45,362,648 18,727,433
N H 91  NH Camp Lejeune MC 30.892.958 36,327,827 19,859.435
N MC 29 NH San Diego CA 112,155,149 106291272 60.141.052
N MC 124 NH Portsmouth VA  101,630.540 100.968.541 49.024.548

Total 825,129.300 795,394,705 324.211.863
a Service codes: A=Ammy, F=Air Force, N=Navy.
b Hospital types: H=Community Hospital, MC=Medica} Centcr.

¢ Defense Medical Infermation System (DMIS) identification number.

c. Ambalatory Costs for the Clinics

We made the following assumptions in order to estimate the cost of ambulatory-
chnic care under Case 3. In both the eight existing chinics and the MTFs converted to

clinics, the active-duty ambulatory workload remains the same as in Case 1. Moreover, the

non-active-duty ambulatory workload and any inpatient workload disappear. Finally, all
GME is eliminated from the MTFs converted to clinics.

After eliminating the factor for GME, Table V-7 implies the following equation for

the total cost of ambulatory care in a clinic:

(8) Cost of Clinic Care = 1,181,398 + 69(Total Visits).

For the Navy, equation (8) was again multiplied by 1.1241, the Navy adjustment f{actor.
Unlike the case for the complete MTFs, the active-duty share of ambulatory cost in

equation (8) includes the entire intercept ($1.18 million), not just an apportioned share.

This result holds because, under Case 3, oaly the active-duty workload is retained at the

clinics.




As described in the RAND report, some of the facilities converted to clinics in
FY92 will be eliminated by FY97. In Table VI-11 the facilities remaining open in FY97
are marked with an “x” in the column labeled “FY97”. The eight existing clinics are
highlighted with asterisks. Table VI-11 contains all of the clinics for Case 3B (the
converted MTFs plus the eight existing clinics), along with the totals for FY92 and FY97.

Under Case 3A, six additional MTFs are converted to clinics. However, while the
hospital at Dover AFB is converted to a clinic under Case 3B, it is retained as a hospital
under Case 3A. Table VI-12 shows the total cost of active-duty ambulatory clinics under
Case 3A. This total is computed as the previous total for Case 3B, plus the cost of the six
additional clinics, iess the cost of the clinic at Dover AFB. All six additional clinics will
still exist in FY97.

d. Total Cost of Active-Duty Medical Care

The total cost of active-duty medical care at MTFs and clinics is shows in Figure
VI-13. The total ranges between $1.5 and $1.8 billion, depending on the exact case

considered.




Table Vi-11, Active-Duty Ambulatory Costs for Clinics,
Case 3B, FY92 and FY97

Cost of Clinic

S2  DMIsh MTF State  FY97¢  Active-Duty Care
A 1 Redstone Arsenal Al X 3.995.5356
A 2 Font McClellan AL X 6,858,304
A 3 Fort Rucker AL X 6,063,493
A 5 Fort Wainwright AK X 5,856,355
A 8 Fort Huachuca AZ X 6.454240
A 3i Denver CcO X 7645111
A 32 Fon Carson Co X 16,031,509
A 47 Fort Gordon GA X 13,899,340
A 48 Fort Benning GA X 20,831,494
A 49  Fort Stewart GA X 14.838.016
A 57 FortRiley KS X 12,837,085
A 58 Fort Leavenworth KS X 3,645,940
A 61 Fort Knox KY X 16.881,865
A 64 Fort Polk LA X 14,621,908
A 69  Fort Meade MD X 15,414,856
A 75  Fort Leonard Wood MO X 21,774,724
A 81 Fon Monmouth NI X 5,322.433
A X6 West Poimt NY X £,437 956
A 98  Fort Sill OK X 18,766,324
A 105 Fort Jackson SC X 17.069,200
A 108  Fort Bliss TX X 15,780,901
A 109  Fort Sam Houston TX X 12,830,806
A 121  Fort Eustis VA X 9,467,332
A 122  Fort Lee VA X 5,780,938
A 123 Fort Belvoir VA X 9,255,295
A 131  Fort Irwin CA X 5,316,361
A 330 Ft Drum* NY x 10,930,063
A 22 Presidio of San Francisco CA 5,803,501
A 23  Fon Ord CA 16,587,028
A 70 Fornt Devens MA 5,838,553
A 294 Fort Benjamin Harrison IN 3,970,999
F 4  Maxwell AFB AL X 4,881,937
F 6 Elmendorf AFB AK X 7,729,912
F 9 Luke AFB AZ X 5,417,653
F 10 Davis Monthan AFB AZ X 5,344,996
F 13 Little Rock AFB AR X 4,061,044
F 14 Travis AFB CA X 6.850,369
F 15 Beale AFB CA X 3,043,363
F 1o McClellan AFB CA X 4,358,986
F 18  Vandenberg AFB Ca b 4,113,415




i Tabie VI-11. Active-Duty Ambulatory Costs for Clinics,
Case 3B, FY92 and FY97 (Continued)
E Cost of Clinic
S DMISP MTF State  FY97°  Active-Duty Care
F 19 Edwards AFB CA X 3,803,743
' F 33  USAF Academy CO X 5,992,095
F 36 Dover AFB DE X 4,340,218
F 42  Eglin AFB FL X 10,258,831
E F 43 Tyncill AFB FL X 3,759,514
F 45 Macdill AFB FL X 7,159,834
F 46  Patrick AFB FL X 2.834,569
B F 50 Moody AFB GA X 3,045,088
F 51 Roabins AFB GA X 3.516,703
F 53 Mountain Home AFB 1D X 3,285,484
B F 55 Scott AFB 0. x 6.349912
F 62 Barksdale AFB LA X 4,990,750
F 66  Andrews AFB MD X 10,375,786
i F 73  Keesler AFB MS X 8.851,369
F 74  Columbus AFB MS b 2,393,659
l F 76  Whiteman AFB MO X 3,325,849
F 77 Malmstrom AFB* MT x 3,710,869
r 78 Offuti ATE NE x 11,338,543
l F 79 Nellis AFB NV X 5,518,807
F 82  McGuire AFB NI X 6,576,834
F 83 Kirtland AFB NM X 4,328,626
! ¥ 84  Hoiloman AFB NM X 3,666,571
F 85 Cannon AFB NM X 4,011,295
F 90  Seymour Johnson AFB NC X 3,713,422
' F 93 Grand Forks AFB ND X 3.912,625
F 94 Minnt AFB ND X 3,972,379
F 95  Wright-Patterson AFB OH X 7,731,982
E F 96 Tinker AFB OK X 5,528,467
F 97 Altus AFB OK x 3,066,616
F 101  Shaw AFB sC X 4,479,322
! F 106  Ellsworth AFB SD X 4,386,517
F 111 Reese AFB ™ X 2,195,767
F 112 Dyess AFB TX X 3,925,459
E F 113 Sheppard AFB TX x 5,404,336
F 114 Laughiin AFB TX X 2,113,933
F 119  Hill AFB utT X 4,263,973
E F 120 Langiey AFB VA X 7,134,856
F 128 Fairchild AFB WA X 3,867,292
F 129 F.E. Warren AFR WY X 2,973,397
E F 293 Grissom AFB* IN X 2.626.051
|
B



Table VI-11. Active-Duty Ambulatory Costs for Clinics,
Case 3B, FY92 and FY97 (Continued)

Cost of Clinic
52 DMISP MTF State  FY97°  Active-Duty Care
F 338  Vance AFB* OK X 2,093,095
F 364 Goodfcllow AFB* TX X 2,826,358
F 17 Castle AFB CA 4,322 830
F 21  March AFB CA 6.426,295
F 54  Chanute AFB 1L 3.364.282
F 65 Loring AFB ME 2,875,693
F 72 K.l.Sawyer AFB Mi 3,154,384
F 87  Platsburgh AFB NY 2,720,098
F 88 Griffiss AFB NY 3,958,234
F 115 Bergstrom AFB TX 3,481,720
F 116  Carswell AFB TX 5,857,873
N 7 Adak AK X 2.751,444
N 24  Camp Pendieton CA X 22,591,956
N 26  Pon Hueneme* CA X 5,896,154
N 28 Lemoore CA X 5.683,787
N 30  Twenty-nine Palms CA X 4,830,207
I N 35 Groton CcT X 8,382,123
N 3R Pensacola Fl. X 10,586,926
N 41  Key West* FL X 2,819,389
N 56  Great Lakes IL X 19,645,497
N 67 Bethesda MD X 18,844,582
N 68  Patuxent River MD X 3,591,217
N 92  Chemry Point NC X 6,063,147
N 100 Newport RI X 6,348,346
N 103 Charleston sC X 11,428,173
N 104  Beaufort sC X 15,847,397
N 107 Miilington TN b 7,566,238
N 118  Corpus Christi TX X 4,270,048
N 126  Bremerton WA X 7,864,545
N 127  Qak Harbor WA X 5,516,251
N 297 New Orleans* LA X 3,345,110
N 25 Long Beach CA 9,936,483
N 27  Qakland CA 16,864,013
N 40 Qriando FL 19,159,100

FY92 Total 839,353,298
FY97 Total 725,032,212

Notes: An asterisk (*) indicates existing clinics (vs. hospitals converted to clinics).
a  Service codes: A=Ammy, F=Air Force, N=Navy.

b Defense Medical Information System (DMIS) identification number.

¢ "x"indicates clinic still open in FY97.




Table Vi-12. Active-Duty Ambulatory Costs for Clinics,
Case 3A, FYY2 and FY97

Cost of Clinic

S2  DMISY MT7 State  FY97¢ Active-Duty Care
A 52 Tripler AMC H1 X 20,664,997
A w0 Blanchfield ACH KY X 22,561,531
A 89 Womack ACH NC X 33,336,709
A 110 Damell ACH TX X 22,893,145
N 39 NH Jacksonville FL X 15,506,212
N 9i NH Camp Lejeure NC X 16,834.393
6 Additional Clinics in Case 3A Subtotal 131.796,987
Add Case 1B FY92 Subtotal 839,353,298

FY97 Subtotal 725,032,212

Subtract Dover AFB (4,340,218)
Total Cost of Clinics, Case 3A  FY92 966,810,067
FY97 852488981

a Service codes: A=Army, F=Air Force, N=Navy.
b Defense Medical information System (DMIS) ideatification number.
¢ “x"indicates clinic still open in FY97.
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C. ANALYTICAL CASE 4

1. Description of Case 4

Under Case 4, ncn-active-duty beneficiaries would have the choice of either
enrolling in a military HMOQ to receive all of their medical care or enrolling 1n a civilian
health plan and forfeiting any eligibility for care at MTFs. Case 4 is best described in the
RAND publication:}3

The fourth case would offer most non-active-duty beneficiaries the choice
of a military HMO plan based on the MTFs or one or more comniercial
health plans. All active-duty personnel would be enrolled in the mulitary
HMO if assigned to an MTF area, otlierwise, they would receive care
through small clinics as in the third case. MTFs would be responsible for all
health care for beneficiaries who chose tc enroll in the rilitary pian,
although some services would be provided by civilian providers at MTF
expense. The MTFs’ budgets for peacztime health-care delivery wouid be
based on a per capita ‘payment’ for each enrollee.

Nou-active-duty beneficiaries who preferred civilian care would be offered
one or more commercial plans (if possibie, at least one HMQ and one PPO
and/or FFS plan). These beneficiaries would receive all of their care
through the commercial plan they chose, and they would not be eligible for
any care at the MTF. In areas where the military plan could not be offered,
only commercial | .ans would be available. All beneficiaries would receive
health care only within the plan they chose, with no health care provided
outside the enrolled plan. CHAMPUS would be terminated.

The beanefit packages in each case would be similar to those in existing plans. For
example, the military HMOs would offer the same benefits as the HMO option under the
CHAMPUS Reform Initiative (CRI) “Prime” program.!4 The FFS plans would offer the
same benefits currently found in CHAMPUS. The civilian HMOs would offer the sarme
benefits as the HMO option under the Federal Employees Health Benefits Plan (FEHBP).
Finally, the list of military hospitals is the same under Case 4 as it was under Case 1.

13 “The Demand for Military Health Care: Supporting Research for a Comprehensive Study of the
Military Health Care System.”

The CRI program is described in previously cited RAND publications: “Evaluation of the CHAMPUS l

14

Reform Initiative:  Volume 2. Beneficiary Access and Satisfaction.” and “Evaluation of the
CHAMPUS Reform Initiative: Volume 3, Health Care Utilization and Costs.”




Although MTFs would be reconfigured as HMOs, the sole mission of the military clinics

would be to provide ambulatory care to active-duty personnel.

Note that non-active-duty beneficiaries currently receive care at MTFs on a space-
available basis only. If they were to enroll in the military HMO, they wouid expect care on
an expanded, entitlement basis rather than a space-available basis. Thus they would have
little need to use CHAMPUS as a back-up when space is not available. This reasoning
explains the termination of CHAMPUS under Case 4.

Premiums are an important aspect of the enroliment decision that non-active duty
beneficiaries make between the military HMO and civilian plans. In fact, DoD could use
premiums to regulate the enrollraent decision, thereby assuring sufficient enrollment in the
military HMO to fill MTF capacity. In an effort to calibrate the enrollment decision,
RAND considered three premium structures:

e Case 4A: Equal premiums for all plans;

» Case 4B: Premiums for civilian plans that exceed those for the MTF plan by

$20 per month for individuals and $50 per month for families; and

¢ Case 4C. Premiums for civilian plans that exceed those for the MTF plan by
$30 per month for individuals and $75 per month for famiiies.
Table VI-13 summarizes the percentage of beneficiaries who choose the MTF plan
under each premium structure. When the premiums are equal for all plans, RAND predicts
that only a minority of non-active-duty beneficiaries will select the military plan.
However, about two-thirds of these beneficiaries select the military plan at a cost
advantage of $20 per month (or $50 per mon:h for families), and over three-quarters select
the military plan when the cost advantage rises further to $30 per month (or $75 per month
for familtes). According to RAND projections, Case 4B yields a total of 6.2 million
beneficiaries, including all active-duty petsonnel residing in MTF catchment areas. We
will see that this case most closely approximates the current situation, enabling the existing
set of MTFs to remain open and operate at somewhat more intense utilization levels.

2. Cost Estimates for Case 4

Table VI-14 summarizes the RAND predictions of workload under Cases 4A
through 4C; the Case 1 workloads are also repeated here as a basis of comparison. As was
asserted earlier, the premium advautage under Case 4B yields MTF workloads most
closely approximating historical levels. The totai number of CMA dispositions is 20.8%




higher in Case 4B than in Case 1, and the total number of ambu!latory visits is within 0.7%.
Although the total number of visits is extremely close, there is a geographical
redistribution of visits among MTFs under Case 4B. Specifically, the Case 4B visits differ
from the Case 1 visits by more than £10% for some 27% of all MTFs.

Tabie VI-13. Percentage of Beneficiaries Choosing Military HMG Plan

Military HMO Plan: Percentage of Beneficiaries Choosing
Monthly Premiium Advantage Military HMO Plan
Active-Duty  Retirees Under Retirecs Age 65 Total Enroliment
Individuals Families Dependents Age 65 and Over (Millions)
$0 $0 27% 30% 40% 3.7
£20 $50 68% 70% 56% 6.2
$30 $75 82% 86% 78% 7.2
Source:  RAND Corporation. Note that total enrollment includes all active-duty personnel res:ding within catchment
areas.

ahle Vi-44 Workioad Summary for Case 4

Case l Case 44 Case 4B Case 4C

Inpatient Case-Mix Adjusted Dispositions:

Number (thousands) 6373 486.83 769.8 871.9

% increase over Case | N/A -23.6% 20.8% 36.8%
Ambulatory Visits:

Number (millicns) 38.01 25.65 38.26 42.64

Y% increase over Case | N/A -32.5% 0.7% 12.2%

Source: Tabulations from spreadsheets provided by the RAND Corporation.

The detailed cost estimates are shown in Table VI-15, and a summary is displayed
in Figure VI-14. The “MEPRS FY92 Reported” column in the table again shows reported
inpatient and ambulatory costs for FY92. The “MEPRS FY92 Adjusted” column
represents an application of the MEPRS adjustment factors developed in Chapter 11l

(Figure 111-7), and gives a more accurate and comprehensive estimate of historical costs.




Table VI-15. Cost Breakout foy Case 4

{Millions of FY92 Dollars)
MEPRS FY92 MEPRS FY92
Reported Adjusted Case 4 Case 4B Case 4C
Inpatient

Army Medical Center 688.4 799.9 7263 986.5 1,081.1
Hospital 393.7 4575 3947 5221 564.0
Air Force Mecdical Center 383.7 4325 386.1 520.6 569.6
Hospital 335.7 378.3 302.7 421.5 462.5
Navy Medical Center 373.4 420.8 361.2 4768 518.6
Hospital 236.8 266.9 2533 3194 341.6
Inpatient Total 2,411.7 2,755.9 2,4243 3,247.0 3,5374

Ambulatory
\ Army Medical Center 5279 593.9 487.2 572.6 598.9
| Hospital 696.6 783.7 591.5 774.6 829.6
Clinic 19.0 214 114 11.4 114
Air Force Medical Center 2958 326.9 258.7 301.8 3163
Hospital 658.9 728.1 460.3 7328 8238
Clinic 28.1 108.3 79.1 102.7 1106
Navy Medical Center 362.4 400.8 298.8 3411 356.0
Hospital 4577 506.2 404.4 545.2 586.0
Clinic 217 99.4 72.6 823 853
Ambulatory Total 3,198.1 3,559.6 2,664.1 3,464.3 37179
Total Cost 5,609.8 6,315.5 5,088.4 6,711.3 7,2553

Arbulatory
Inpevert

Millions of FY92 Dollars

|
1 |
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Figure VI-14. Cost Breakout for Case 4




Both workload and cost increase as we move from Case 4A to Case 4B, and again
from Case 4B to Case 4C. This result reflects the widening premium advantage that the
MTF system enjoys in the latter cases, enticing more DoD beneficiaries to enroll in the
MTF plan. Compared tc the adjusted MEPRS data, total in-house cost is 19.4% lower
under Case 4A, but 6.3% higher under Case 4B and 14.9% higher under Case 4C. Of
course, computation of the net change in total cost requires an estimate of the
corresponding reduction in the cost of civilian health plans purchased for DoD
beneficiaries. Estimates of civilian health-plan cost are found in the RAND publication.

D. SUMMARY OF ANALYTICAL CASES

This chapter has presented both descriptions and estimates of in-house cost under
four analytical cases and numercus subcases. As mentioned in several places, the cost
estimates are incomplete unless paired with the corresponding RAND estimates of
civilian-sector costs borne by DoD. Integration of the IDA and RAND cost estimates has
been performed by OD(PA&E).!S The PA&E report also discusses the assignment of
responsibility for the employer share of health costs, and the related issue of DoD
collection of paymenis fiom Guid-pariy insurers. Those important issues involve the
shifting of cost among various parties, but do not affect the zofal/ MTF costs that must be
bomne by all parties collectively. The estimates of total MTF cost presented in this chapter
depend only upon the hospiial workioads and capacities as specified in the various
analytical cases.

15 “The Economics of Sizing the Military Medical Establishment: Executive Report of the

Comprehensive Study of the Military Health Care System”
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VII. CONCLUSIONS AND AGENDA FOR FUTURE RESEARCH

A. PEACETIME SPENDING ON MILITARY MEDICAL CARE

This paper presents our estimates of both total peacetime expenditure on military
medical care, and the portion of the total spent maintaining the resources required for
wartime. Existing estimates of total spending were based on identifying program elements
in the FYDP whose titles and descriptions suggest at least a partially medical mission. We
were able to improve upon existing estimates, mostly by identifying additional medicai
personnel scattered throughout program elemenis with primary missions other than
medical.

We isolated additional medical personnel by using data on personnel assignments
provided by the Defense Manpower Data Center (DMDC). However, the Army does not
repont program clament in its data submissions to DMDC. We therefore inferred the
locations of Army medical personnel using personnel authorizarions (not assignments)
obtained from the U.S. Army Force Integration Support Agency. Moreover, we
encourtered about 3,000 individuals whose Army Management Structure codes could not
be successfully mapped into program elements. Because of these difficulties, our estimate
of total medical expenditure for the Army is less precise than our corresponding estimates
for the Navy and the Air Force. Additional research would be desirable to improve our
accounting of medical personnel in the Army.

We also aitributed a portion of total peacetime spending tc maintaining the
resources required for wartime. We estimated the cost of the casualty-based requirement by
assuming that these physicians practice medicine in CONUS MTFs during peacetime. That
approach tends to overstate the peacetime cost, by burdening the physician with the costs
of other medical personnel, as well as the non-salary costs of materials, supplies, and
capital equipment associated with peacetime medical care. A physician serving, for
example, on a headquarters staff would not generate these additional peacetime costs.
Unfortunately, it is nearly impossible to determine the exact identities and peacetime
activities of the physicians who would be called upor to provide casualty care in the
theater or in CONUS in the event of war.

VII-1



The cost of the wartime structural requirement was estimated by further refining the
list of program elements used to construct the peacetime medical total. We retained
medical personnel associated in peacetime with combat units, combat-support units, and
management headquarters in operational commands; we excluded medical personnel
associated with peacetime training, administration, research and development, and Service
headquarters. We made the latter exclusions because we were unable to isolate the wartime
components of the corresponding program elements. However, further consultation with
the Services may facilitate a finer partitioning of these ambiguous program elements into
their wartime and peacetime components, enabling us to improve our estimate of the
wartime structural requirement. This, too, remains a fertile area for additional research.

B. REGRESSION MODELING OF MTF COST

This paper has used MEPRS data to modcl the relationship between cost and
workload at military hospitals. Prior to estimating the models, we adjusted the MEPRS
data to include the same set of cost elements that would be reflected in the prices charged
by civilian-sector providers. These adjustments ranged between 10.6% and 16.9%,
depending on the Service branch and the type of care (i.c., inpatient or ambulatory).

In developing the adjustment factors, we concluded that the Service comptroller
pay factors used in MEPRS are too low for physicians, but too high for nurses, medical
service corps officers, and medical enlisted personnel. Although these errors average out to
zero in the aggregate, they impart a bias in the relative costs of the various categories of
personnel. For certain purposes, such as determining the least-cost mix of personnel by
category, it would be preferable to use the medical-specific pay factors developed in this
paper. Further research may be desirable to assess the impact of using alternative pay
factors in making decisions on staffing mix.

We developed regression models to predict cost as a furction of the inpatient and
ambulatory workloads, the number of operating beds, and the level of graduate medical
education (GME) provided at each MTF. The facility-level costs can then be summed to
predict the system-wide costs of in-house medical care. Cormresponding cost estimates for
care provided in the civilian sector have been prepared by the RAND Corporation.

Several difficulties were encountered in developing the regression models.
Foremost, inpatient discharges were case-mix adjusted using CHAMPUS Version § DRG
weights. This procedure was necessary to account for the difterences across ciinical areas




in resource intensity. The use of DRG weights enabled us to form a homogeneous work

unit for inpatient care at each MTF. Moreover, the case-mix adjustment enabled us to
combine data from medical centers with data from community hospitals. These two
sources of data would have been incommensurable without a case-mix adjustment, because
community hospitals refcr many of their most difficult cases to medical centers.

By using CHAMPUS DRG weights, we assumed that the relative cost by DRG
based on CHAMPUS expenence provides a good predictor of the relative cost by DRG in
military hospitals. Further research may be necessary to investigate the validity of this
assumption, and to explore alternative methods of case-mix adjustment. Additional
research may also be required to develop corresponding measures of resource intensity for

ambulatory care.

Another difficully involved correcting for the escalation in unit cost observed at
MTFs between FY90 and FY92. The two-year cumulative escalation rates ranged between
15.2% and 27.3%, depending on the type of facility (i.e., medical center, community
hospital, or ambulatory clinic) and the type of care (i.e., inpatient or ambulatory). These
escalation rates cannot be strictly interpreted as price indices for medical care, because
rapid technolegical advance nvalidates the concept of comparing prices foi a consiant sei
of goods or services. Some of the FY92 outlays may represent the spend-out of FY91
obligations made in connection with Operation Desert Storm. Notwithstanding this
possible explanation, the escalation rates are high enough to merit further investigation.

We estimated the costs associated with GME programs at military hospitals. Our
estimates included student salaries, as recorded both directly in classroom time and
indirectly in patient-care time. Our estimates also included instructor salarics, plus some
miscellaneous expenses incurred at teaching hospitals such as medical library, medical
illusiration, and medical photography. We found that each additional enrolled resident or
intern adds nearly $170,000 in total to these elements of hospiial cost. More research
would be desirable to both improve the accounting of GME costs at military hospitals, and
to assess the cost-effectiveness of military GME programs.

in developing the regression models, we encountered difficulties in comparing cost

and workload data across the three Services. In particular, unit cost as computed from
MEPRS daia appeai :d to be higher for the Navy than for the Army or the Air Force.
Insight into this result was provided by examining the ratios between workload as reported
in MEPRS, and workload as estimated frcm the 1992 DoD Health Care Survey. More




workload is reported in MEPRS than in the survey, but the difference 1s less pronounced
for the Navy than for the other two Secrvices. Thus, MEPRS may understate Navy

workload (or ove.state it less), fostering the appearance of higher unit cust for the Navy.
Although MEPRS purports to he a standardized accounting system, further research may

be warranted to improve the comparability of data across the Services.

The raitos between MEPRS-based and survey-based workload were also important
in the interaction between the IDA and RAND elements of the Section 733 Study. RAND
projected hypothetical inpatient and ambulatery workl~ads under four analytical cases. The
RAND projections were based on modcls calibrated from the 1992 DoD Health Care
Survey. The IDA cost models, however, were estimated from MEPRS data on cost and

workload A conversion was necessary to make the RAND workloads fit into the IDA cost

models. The conversion factors, or “exchange raves,” were computed hy RAND along

various dimensions such as inpatient versus ambulatory care, beneficiary category, and

Service branch. Additional research may be justified to improve the process of combining

accounting-systein data with self-repo.ted survey daia.

C. COST PROJETTIONS FOR THE ANALYTICAL CASES

The IDA and RAND cost projections 1ray be combined to assess the overall cost-
effectiveness of expanding, comtracting, or otherwise restructuring th= military healih-care

system. A critical assumgtion is that the exchange rates are valid for zxtrapolation, so that

the historical relationships between the two woi'load measurement systems continue to

apply throughout the analytical cases. These relationships are Kkely io change in the future,

as capitaticn-based budgeting removes some of the incentive to overstate wcrkload.

Subsequent studies should revisit the exchange rates, rather than simply applying the same

exchange rates that were estimated from FY92 data.

The IDA and RAND cost projections do not correspond to the entirety of medical
expenditures funded through Major Force Program 8 (Training, Medical, and Otber

General Personnel Activities) of the FYDP. It is not possible to completely reconcile the

cost projections with the FYDP, because there is no crosswalk between MEPRS expense

categortes and program elements in the FYDP. However, certain program elements were

deliberately excluded from the cost projections. ¥or example, the Uniformed Services

University of the Health Sciences (USUHS) and the Armed Forces Scholarship Program

(AFSP) were not analyzed, vecause the funding for these activities would not necessarily




move in proportion to changes in MTF workload under the analytical cases. Any changes
in funding for these activities should be calculated independently of the respective IDA and
RAND cost estimates for in-house and civilian-sector medical care. The calculated funding
levels should then be added back to the sum of the iDA and RAND cost estimates, thereby

rounding-out the cost estimate for Major Force Program 8.

Also excluded were two large program elements for Education and Training, Heaith
Care (3900 million in FY92), and Other Health Activities (§1 billion in FY92). In the
former case, much of the funding for medical training is already demonstrable in MEPRS,
and much of the remainder may alrcady be embedded in MEPRS albeit less visibly.
Moreover, as was the case for USUHS and AFSP, a large portion of medical training costs
may be “fixed” rather than “variable,” thus independent of the level of MTF worklead. To
the extent that costs are fixed, they cancel out in the comparison between the various

analytical cases.

In the second mnstance, the program element for Other Health Activities funds many
activities more closely related to DoD’s wartime readiness mission than 1o its peacetime
care mission. We were unable to partition this program elem:nt into its wartime and
peacetime components for the current study. However, a more concerted effort to do so in

the future might prove worthwhile.

Finally, the cost structure at MTFs is likelv to change as capitation-based
budgeting. managed care, and other initiatives become more pervasive. The third and
fourth analytical cases introduce many of these elemenis, yet the cost functions are based
on historical experience from which these clements are lasgely absent. Although we
attempted to adjust our estimates to reflect these factors, future studies should recalibrate
the cost functions to ensure that they are censistent with the ernerging experience.
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APPENDIX A
MEDICAL FROGRAM ELEMENTS

The tables in this appenaix list the Program Elements (PEs) whose costs contributed to
the estimate of total peacetime cost in Chapter II of the text. Tables A-1, A-2 and A-3 deal with
the Army, Navy and Marine Corp, and Air Force, respectively. Three types ot PEs are listed in
each table. The “COMA, Fully Medical” PEs are those PEs dedicated to medical care and
whose full FYDP costs were incl.ded in the estimate of peacetime cost by both the COMA and
the present sudy. For the “COMA, Partially Medical” PEs, only part of the total FYDP costs
for the PE were inciluded. (The COMA studv did not use the terms “fully medical” and
“partially medical . distinguishing between PEs; the terms are ours.}) The “Non-COMA™ PEs
are those that contau. the “additional medical rersonnel” whose costs were not included by the
COMA swudy (see the discusston in Chapter II).

Tables A-1 through A-3 also list the mudical personnel in each PE. As explained in
Chapter II, the Navy and Air Force personnel were identified from the personnel database
maintained by the Defense Manpower Data Center (DMIC). The Army figures were obtained
from the Force Integration Support Agency (FISA). A few PEs were included because they
contain small numbers of civilian medical personnel, even though they might not contain any
military medical personnel. The numbers of civilian medical personnel are not shown in the
tables.

Note that the medical personnel in the three types of PE contribuie different shares to
total medical cost. For the COMA, Fully Medical PEs, we included the Military Personnel
{MilPers) costs of all personnel in the PE, nlus the other, non-personnel costs listed in the
FYDP. It is only the miedical peisonnel listed in the tables (those with a medical Military
Occupational Specialty) whose pay was edjusted. Some non-personnel costs were a'so included
for the COMA, Partially Medical PEs, along with the pay-adjusted MilPers costs of the medical
personnel. (The COMA stud - does not provide detail on the contributions of medi:al personnel,
other personnel, and non-personnel costs to that study’s esiimate of tetal medi~al cost.) For the
Non-COMA PEs, it is only the pay-adjusted MilPers costs of the 1 edical personnel lisied in the
tables that were included in total peacetime medical cost.

A-l




Table A-1. Amay Medical Program clements

FISA Active-Duty Medical

Personnel
FE Title Officer Enlisted Total
COMA, 0202017A  Tactical Suppart - Medical Units 517 4,269 4,786
Fully Medical
0301311A  Armed Forces Medical Intelligence 7 0 7
Center
0508997A  Medical Support Units (A~my Reserve) 0 0 0
0602787A  Medical Technology 426 761 1,187
0603002A  Medical Advanced Tec' nology 0 0 0
0603105A  Military HIV Resecarch 0 0 0
0603807A  Medical Systems Advanced 20 0 20
Deveiopment
0806722A  Armed Forces Health Professions 0 0 0
Schoiarship Pgm
0306761A  Education and Training - Heaith Care 516 1,054 1.570
0807711A Care in Regional Defense Facilides 4,158 4.920 9078
0807712ZA  CHAMPUS 0] 0 0
0807713A  Care in Non-Defense Facilities 0 0 0
0807714A  Other Health Activities 1,109 3,096 4,205
C807715A  Demzl Care Activities 1,332 2,051 3.383
0807790A  Visual Inuformation Act ities - Medical i 0 1
0807794A°  RPMA - Health Care (] 0 0
0807795A  Base Communications - Health Care 0 0 0
0807796A  Base Ops - Health Care 10 6 16
0807798A Mgt HQ - Health Care 128 21 149
0808617A P’ lications, Print, Repro HSC i} 0 0
0808618A  Records Mgt and Mail Roomn HSC 0 0 0
0809712A  Service Support to USUHS 4% 49 97
COMA, 0601101A  In-House Lab Independent Research 0 0 0

0601102A  Defense Rescarch Sciences

06058014 Programwide Activities

0605898A Mgt HQ - R&D

0301713A  Examining Activities

0808611A  Info Program Management

0808612A  Info Mgt - Frogram 8 Pers

0B08615A  Auto Acq Mgt & Spt: Product/PgnyProj

0808616A  Info Mgt - Central Software Design -
Program 8
U902398A  Mgi HQ - Deparimentai

0807792A  Station Hospitals & Med ical Clinics 4,710 8,932 1,3642 S




Table A-1. Apmy Medit al Program Elements (Continued)

FISA Active-Duty Medical

l Personnel

gt PE Title Officer Enlisted Toial
i Ncn-COMA 0201113A U3 European Comunand (USEUCOM) 0 1 1
- Activities

- 0201298A Mgt HQ - LANTCOM 1 0 1
s 0201398A Mgt HQ - USFUC M 3 0 3
0201598A Mgt HQ - SOUTHCOM 4 0 4
- 0201898A Mgt HX) - US Central Command 3 0 3
B 0202011 A Divisions 1,010 9,037 10,047
0202012A  wnn-Divisional Combat 90 1,004 1,094
. Brigades/Regiments

E 0202013A Other Non-Divisional Combat Uniis 54 717 771
0202014A  Tactica! Suppon - Other Units 37 189 226
0202016A  Tactical Suppon - Imelligence Units 5 23 28
E 0202018A  Tactical Support - Logistics Units 47 175 222
= 0202019A  Tactical Suppert - Administrative Units 1 63 64
_-_-';-j 020ZG20A Tact Support-Maint of Tact Equip 4 16 20
' 0202081+  Theater Air Defense Forces 2 7 9
0202082A Theater Missile Forces (H) 6 118 124
i 02020835A  Theater Defense Forces 27 243 272
] ﬂ 0202091A  intelligence Support 3 15 18
e 0202092A  Special Activities 0 33 33
. a 0202093A  Force-Related Training 2 11 13
0202096A  Base Ops 1 53 54
N 0202098A Mgt HQ 11 2 13
gy E 0202099A  Admin‘crrative Support 5 21 26
B 02080134 Special Ammunition Control - Non-US 0 1 1
N 0208015A  Combat Developments 10 8 18
! 02080184  Other Combat Development Activities 50 8 54
o 0208198A Mgt HQ - Concepts Analysis Agency 1 0 i
- 0361011A  Cryptologic Activitics 0 1 1
l 0301198A Mgt HQ - Cryptologic 1 0 1
g 0303111A  Strategic Army Communications - 0 1 1
N STARCOM

t f‘_j: i 0303126A Long-Haul Comsmunications - DCS 0 i3 13
o 0303196A  Base Ops - Communications 0 6 6

0308610A info Mgt - Automation - M™ograin 2 12 0 12
' ! 0502924A Tacticai Supponi Forces - Nunaftiliated - 0 3 3
Army Reserve (H)
0508991A Recruiting Activities - Army Reserve 3 Q 3
| s 05098984 Mgt HQ - Army Reserve National Guard 2 0
l A-3




Table A-1. Army Medical Program Elements (Continued)

FISA Active-Duty Medical

Personnel
PE Title Oificer Enlisted Total
Non-COMA 0509992A Reserve Readiness Support - Artmy 90 147 237
(Continued) Reserve
0509993A Personnel Administration - AR 2 0 2
65099984 Mgt HQ - Army Reserve 15 3 18
0602211A Aviation Technology 1 0 1
0602622A Chemical and Smoke Munitions 2 21 23
0602716A Human Factors Engineering in System 3 1 4
Development
0602786A Logistics Technology 9 15 24
0605601 A Army Test Ranges and Facilities 1 17 18
0605712A Support of Operational Testing 0 2 2
0605896A Bas¢ Ops - RDT&E 0 3 3
0702829A Logistics Administrative Support 3 0 3
0702891A Commissary Retail Sales 1 0 1
0702894A RPMA - Logistics 1 0 1
0702896A Base Ops - Logistics 1 2 3
0702898A Mgt HQ - Logistics 12 1 13
07080124 Logistics Support Activities i H 2
0708110A Service Suppost to LA 18 1 19
0801711A Recruiting Activities 25 139 164
0801798A Mgt HQ - USAREC 3 0 3
0804711A Recruit Training Units 0 65 65
0804721A Service Academies 7 3 10
0804723A Reserve iticers Training Corps (ROTC) 12 0 12
0804731A General Skill Training 6 i2 18
08047414, Undergraduate Pilot Training (UPT) i 0 1
0804751A Professional Military Education 8 3 11
J804761A Integrated Recruit & Skill Training Units 0 6 6
0804771A Support of the Training Establishisient 1 32 33
0804772A Training Developments 2 0 2
0805794A RPMA - Training 0 0 0
0805796A Base Ops - Training 0 9 9
0805793A Mgt HQ (Training) 7 1 B
0805896A Base Ops - Service Academies 0 1 1
0808610A Info Mgt - Automation - Program 8 64 0 64
0808716A Other Personnel Activities 15 30 45
0B08751A Civilian Training, Education, & 0 0 0
Development
0809703A Service Supporito OSD 8 1 9
UE09731A Training Support to LUnits 8 31 39
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Table A-1. Army Medical! Program Elements (Continued)

FISA Active-Duty Medical

Personnel
. PE Title Officer Enlisted Total
Non-COMA 0901212A  Scrvice-Wide Suppornt 23 1 24
(Continued) 0901220A Personnel Administration 42 12 54
0901518A  Service Support to Non-DoD Activities 4 0 4
(Non-Reim)
0902498A Mgt HQ - Administrative 1 0 1
1001098A Mgt HG - Intemnational 1 0 1
1108048A  Service Support 1o Special Operations 1 0 1
Forces
Not elsewhere In FISA personnel datsbase, but without 658 2,690 3,348
classified known PE
In DMDC, but not FISA personnel 2,660 762 3.422
database
Total 18.236 41114 59.350




Table A-2. Navy Medical Program Elements

Active-Duty Medical Personne!

PE Title Officer Enlisted Total
COMA, 050813IN  Care in Defense Facilities 0 0 V]
Fully Medical
0508136N  Health Activities 0 0 0
0508137N  Dental Care Activitics 0 0 0
0508792N  Station Hospitals & Medical 0 0 0
Clinics
0508798N Mgt HQ - Health Care 0 0 0
0603216N  Aviation Life Support Systems 0 0 0
(Adv)
0603706N  Medical Developraent 0 0 0
060477IN  Medical Developments 0 0 0
0806722N  Armed Forces Health 0 0 0
Professions Scholarship Pgm
0806761N  Education and Training - Health 730 2,623 3,383
Care
080771IN  Care in Repional Defense 2,964 4,283 7,247
Facilities
ORO771I2N CHAMPUS 0 e 0
0807713N  Care in Non-Dzfense Facilities 0 Q G
0807714N  Other Health Activities 336 482 818
0807715N Dental Care Activities 1,110 2,077 3,187
0807790N  Visual Information Activitics - 0 0 0
Medical
0807792N  Station Hospitals & Medical 4,208 11,154 15,362
Clinics
0807794N RPMA - Health Care 0 0 0
0807795N Base Communications - Health 0 0 0
Care
0807796N  Base Ops - Health Care 0 0 0
0807793N Mgt HQ - Health Care 135 72 207
0809712N  Service Support to USUHS 62 48 119
COMA, 0408036N  Sealift Enhancement - Surge 11 40 51
Partially
Medical
0505096N  Base Ops - Other Naval Reserve 13 390 403
0508112N  Professional and Skill 0 0 Q
Progression Training - NR
0509498N Mgt HQ (Departmental Naval 1 ] 1
Reserve)
0509598N Mgt HQ - Field Naval Reserve 1 9 17
0701113N  Procurement Operations 7 12 1€




Table A-2. Navy Medical Program Elements (Continued)

Active-Duty Medical Personnel

‘ PE Title Officer Enlisted Total
Non-COMA 010122IN  Fleect Ballistic Missile System ] 53 53
l 0101222N  Support Ships - FBMS 26 92 1138
0101228N  Trident | 5 37 42
0101315N  FBM Control System - 2 1 3
! Communications
0101830N Operational HQ - Offensive 6 11 17
0101896N Base Ops - Offensive 30 73 103
! 0201113N  US European Command - 1 1 2
USEUCOM Activities

0201298N Mgt HQ - LANTCON 1 0 1
l 0201398N Mgt HQ - USEUCOM 1 0 1
0201498N Mgt HQ - PACOM 3 1 4
0201898N Mgt HQ - LIS Central Command 1 1 2
E 0202698N Mgt HQ - FORSCOM 5 0 5
0204112N  Multi-Purpose Aircraft Carriers 157 640 797
0204134N  A-6 Squadrons 0 15 15
q 0204135N  A-7 Squadrons 0 6 6
0204138N  b/A-1% Squadrons S 19 19
i 0204144N  F-14 Squadrons 0 22 22
020415IN  COD Squadrons 1 0 1
0204152N  E-2 Squadrons 0 13 13
l 0204154N  Sea-Based Electronic Warfare 0 14 14

Squadrons
0204155N  Shore-Based Electonic Warfare 3 7 10

Squadrons
! 0204156N Readiness Squadrons 12 27 39
' 0204220N  Battleskips 12 L) "
! l 0204221N  Cruisers 9 130 139
] 0204222  Destroyers - Miszile ¢ 58 58
0204223N  Destroyers - Non-Missile 2 86 88
. 0204224N  Frigates - Missile 0 7 n
0204225N  Frigates - Non-Missile 0 75 2?5
0204226N  Pairol Combatants 0 2 2
a 0204227H  Suppont Forces 62 209 M
0204233N  SH-3 Squadrons 0 14 14
0204234N  S-3 §q. jrons 0 12 12
l 0204251IN  ASW Patrol Squadrons 17 64 81
Q0204262N Readiness Squadrons - ASW 12 42 54
020428IN  Submarincs 0 106 106
E 0204282N  Support Forces 52 209 261
0204302N  Mine Countermeasure Forces 0 10 10




Table A-2. Navy Medical Program Elements (Continued)

Aciive-Duty Mcdical Personnel

PE Tille Officer Enlisted Total
Non-COMA 0204303N Air Mine Countermeasures 2 4 6
(Continued) Squadrons

0204311IN Undersea Surveillance Systems 0 2 2

0204411N Amphiubious Assauit Ships 77 546 623

0204412N Amphibious Support Ships 5 20 25

0204413N Amphibious Tactical Support 25 26
Units (Displacement)

0204424N Explosive Ordnance Disposal 3 15 18
Forces

0204441N Underway Replenishment Ships 30 157 187

0204451N Major Fleet Support Ships 1 30 41

0204452N Minor Fleet Support Ships 0 26 26

0204453N Direct Support Squadrons - 8 34 42
Aircraft

0204454N Special Combat Support Forces I 6 7

0204455N Naval Construction Forces 15 86 101

020a457N Shore Intermediate Maintenance 2 5 7
Activities

0204561N Deep Submergence Systems 0 15 15

0204577N Reiocatable Over-the-Horizon 0 2 2
Radar (ROTHR)

0204633N Fleet Support Training 17 18

0204651N Operaticnal HQ - Fleet 3 3 6

0204652N Operational HQ - Sea 34 1 35
Control/Projection

0294654N Opcerational HQ - Sea 7 0 7
ControV/Air

0204655N Operational HQ - S=a 18 48 66
Control/Surface)

0204656N Opcrational HQ - Sca 20 30 50
Control/Subsurface

G204696N Base Ops - Naval Air Bases 1N 53 64

0204698N Mgt HQ - Fleet 15 9 24

0204796N Base Ops - Fleet Support 38 120 158
Surface

0204798N Mgt HQ - Sea 6 2 8
Control/Projection

0204896N Base Ops - Fleet Support X I 2
Subsurface

0204898N Mgt HQ - Surface 4 12 16

0204996N Base Ops - Fleet Logistics 2 7 9

Suppont




Table A-2. Navy Medical Program Elements (Continued)

Active-Duty Medical Personnel

l PE Title Officer Enlisted Total
Non-COMA 0204998N Mgt HQ - Subsurface 2 2 4
! (Continued) 0205096N Base Ops - Other Base Support 6 24 30
0206125M Helicopter Combat Suppoit - 13 36 49
MAW
I 0206126M Tactical Combat Support MAW 15 317 392
0206211M  Divisions Marine 126 2,069 2,195
02063 15M Force Service Suppert Group 289 1,699 1,988
I (FSSG)
0206496M Base Ops - Forces - Marine 11 27 38
Corps
l 0206497M  Training - Marine 0 2 2
0206498M Mgt HQ - Fleet Marine Force 9 12 21
0208015N Combat Developments 3 0 3
! 030101iIN Cryptologic Activities 0 6 6
0301309N Intelligence Support Center 3 1 4
0303113N Navy Communications 6 15 21
' (NAVCOM)
0304112N Special Collection 1 4 S
0305128N Security/Investigative Activities i ¢
l 030513IN Mapping, Charting, and 0 6 6
Geodesy
030580SN Service Support to NSA (NFIP) i 4 5
l 0305806N Service Support o DNA 1 \ 1
0402167TN MSC Area HQ 3 12 15
0408098N Mgt HQ - USTRANSCOM 2 0 2
l 0502312N A6 Squadrons 0 4 4
0502313N A-7 Sguadrons 0 2 2
0502319N F-14 Squadrons 0 4 4
s 0502332N SH-3 Squadrons 0 4 4
0502338N LAMPS 0 6 6
I 050234IN ASW Pauol Squadrons 0 28 28
0502351N Frigates - Missile 6 49 49
0502352N Fnigates - Non-Missile ¢ 28 28
s 0502339N  Mine Countermeasures Forces 0 16 16
0502360N Air Mine Countermeasure 0 4 4
Squadrons
! 0502366N Amphibious Assault Ships 0 9 9
0502372N Inshore Undersez Warfare 0 2 2
Forces
l 0502374N Explosive Ordnance Disposal 0 4 4
Forces
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Table A-2. Navy Medical Program Elements (Continued)

Active-Duty Medical Personncl '
PE Title Ofticer Enlisted Total
Nea-COMA 0502378N Minor Fleet Support Ships 13 13
(Continued) 0502379N Direct Support Squadrons 2 2
0502380N Special Combat Support - Cargo 2 2
Handling
0502384N Naval Construction Forces
0502385N Shore Intermediate Maintenance
Activities
0502425N Operational HQ - Sea
Control/Surface
0502514M Force Service Support Group -
MCR
0505196N Base Ops - Reserve Adrbases
0508711N Recruiting Activities -NR
0509520N Reserve Readiness Support -
NR
0605001N R&D Laborit des - IF
0605851N Facilities and Installation
Support
603863 ROUT&E Ship and Ajrcraft
Support
0605898N Mgt HQ - R&D
0605904N Service Support to DARPA
0605906 N Service Support to DNA
0701111N Supply Depet Operations - Non-
IF

0701112N Inventory Control Point
Operations

0702028N Skip Maintenance Activities -
IF

0702031IN Naval Ordnance Activities - IF
0702896M  Base Ops - Logistics
0702896N Base Ops - Logistics
0702898N Mgzt HQ - Logistics

0708012N Logistics Support Activities
0708017N Maintenance Support Activities
0708020N information Automation
0708110N Service Support to DLA
0801711M Recruiting Activities
0801711N Recruiting Activities
0801713N Examining Activities
0804711M Recruii Training Units
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Table A-2. Navy Medical Program Elements (Continued)

Active-Duty Medical Personncl

PE Title Officer Enlisted Total
Non-COMA 0804711N Recruit Training Units {] 30 30
{Continued) 0804721N Service Academies 8 5 13

0804722N Officer Candidate/Training 0 1 1
Schools (OCS/OTS)

0804723N Reserve Officers Training Corps 0 5 5
(ROTOC)

0804724N Other College Commussioning 0 50 50
Programs

0804731M General Skill Training 10 43 53

0804731N General Skill Training 231 144 375

0804733N General Intelligence Skill 0 1 1
Training

0804734N Crypto/SIGINT-Related Skill 0 2 2
Training

0804742N Undergradaate Navigator/NFO 4 0 4
Training (UNT)

0804743N Other Flight Training 5 27 32

0804745N Undergraduate Pilot Training 8 14 22
(UPT) - Strike

0804746 M Undergraduate Fiiot Training 2 ¢ 2
(UPT) - Maritime

0804751M Profcssional Military Education 7 6 13

080475IN Professional Military Education 9 7 16

0804752N Other Professional Education 27 0 27

0804772N Training Developments 1 c 1

0805795N Base Ops - Training 4 21 25

0805798N Mgt HQ (Training) 4 0 4

0808716N Other Personnel Activities 16 3y 55

0808796N  Base Ops - Other General 0 15 15
Personne! Activities

0809703N Service Support to OSD 1. 0 11

0809731M  Training Support to Units 1 2 3

0809731IN Training Support to Units 4 2

09012:2N Service-Wide Suppont - Not 34 8 42
Otherwise Accounted For

0901220N Personnel Administration 42 39 R

09%01296N Base Ops - Administrative 0 ) 5

0901503N Service Suppont to GSD 12 0 12

0901507N  Service Support to JCS 4 0 4

0901518N Service Support to Non-DoD 1 0 1
Activities ~ Non-Reim

0901519N Service Support to Non-DoD) 13 26 3%
Act - Reimbursable

0Y02398M Mgt HQ - Depanimental 8 4 12

A-1}




Table A-2. Navy Medical Program Elements (Continued)

Active-Duty Medical Personnel

- PE Title Officer Enlisted Total
Non-COMA 0902398N Mgt £Q - Departmental 40 3 43
(Continued) 0902498N Mgt HQ - Administrative 1 G 1

1001010N Miscelianeous Support to other 0 1 1
Nations
1001098N Mgt HQ - Intemational 3 3 6
1100011N Ongcing Opcrational Activities 7 166 173
- Active
110061 1N Ongoing Operationai Activities 0 3 5
- Reserve
1120011N Training - Active 2 21 23
1180098N Mgt HQ - SOFCOM 1 1 2
Not elsewhere In DMDC personnel database, 38 7 45
classified but without a known PE
Total 11,792 30.678 42 470
A-12



Table A-3. Air Force Medical Program Elements

Active-Duty Medical Personnel
PE Title Officer Enlisted Total
COMA, 0401124F  Aeromcdical Airlift Squadrons - 0 0 0
Fully Medical IF
0504216F Aceromedical Evacuation Units - 0 0 0
Air Force Reserve - Associate
0508211F Medical Service Units - Air 1 2 3
! Force Reserve
0508212F Aeromedical Evacuation Units - 0 U 0
Air Force Reserve
B 0508213F Medical Mobilization 0 0 0
Augmentecs - Air Force
Reserve
l 0308221F Medical Readiness Units - Air 0 0 0
National Guard
0508222F Acromedical Evacuation Units - 0 0 0
! Air National Guard
0604703F Aeromedical Systems 0 0 0
Development
0605306F Ranch Hand 1I Evidemiology 1 2 3
s Study
0206722F Armed Forces Health 0 0 0
Professions Scholarship
! Program
0 0806761F Education and Training Health 578 469 1,047
Care
l 0806861F  Education and Training - Health 348 0 318
Care - IMMC
0807711F Care in Regional Defense 1,899 3,173 5,072
Facilities
e 0807712F CHAMPUS 0 0 0
0807713F Ca' .1 Non-Defense Facilities 0 0 0
0807714F Other Health Activities 845 2,567 3,412
ﬂ 0807715F Dental Care Activities 1,152 3,082 4,234
0807790F Visual Information Activities - 0 1 1
- Medical
l 0807792F Station Hospitals & Medical 6,578 14,723 21,301
Clinics
0807794F RPMA - Heaith Care 0 0 0
l 0807795F  Base Communications - Health 0 0 0
Care
0807811F Care in Regional Defense 918 1,629 2,547
Facilities - IMMC
I 0807813F Care in Non-Defense Facilities - 0 0 0
IMMC
0807814F Other Health Activities - TMMC 18 87 105
a 0807815F Dental Care Activitics ~ IMMC 81 233 314




Forces

Table A-3. Air Force Medical Program Elemen’s (Continued) '
Active-Duty Medical Personncl ' .
PE Title Officer  Enlisted Total %
COMA, 0U8078Y0F Visual Information Activities - 0 0 0 :
Fully Medical Medical - JMMC i —
(0807892F Station Hospitals & Medical 69 165 234 R
Clinics - JMMC
0807894F RPMA - Health Care - IMMC 0 0 0 -
COMA, 0807895F Base Commuaications ~ Health 0 0 0 ' 5
Partially Care - IMMC
Medical :
0809712F Servize Support to USUHS 31 32 63 l
0208031F  WRM - Equipmenv/Secondary 0 1 1 e
Items
0208032F  Stock Funded WRM - Service 0 0 0 l
Controlied .
06C1102F Def.use Reszarch Sciences 1 0 1
0602202F Aerospace Biotechnology 102 162 264 i
0801713F Examiring Activitics 5 69 74 E .
0902398F Mgt HQ - Departmental 23 6 29 R
Non-COMA 0101113F B-52 Squadrons 0 4 4 -
0101115F  FB-111 Squadrons 0 1 1 ! )
CIOLI26F B-1B Sguadrons 0 1 1 :
0101128F B-52 Conventional Squadrons 0 2 2
0101142F  KC-135 Squadrons 5 13 18 . o
0101213F Minuteman Squadrons 1 12 13 o
0101215F Peacekeeper Squadrons 0 1 1 i
0101312F  PACCS and WWABNCP Sys 0 2 2 I B
EC-135 Class V Mods :
0101316F USSTRATCOM Command and 0 1 1
Control .
0101317F  PACCS Communications 0 1 1 ' -
0101820F Mission Evaluation Activity - 0 1 1
Offensive
0101894F  RPMA - Offensive 1 3 4 I "
010189SF  Base Communications - SAC 0 1 : "
0101896F  Base Ops - Offensive 1 13 14
0101898F Mgt HQ - USSTRATCOM 16 22 8 ! ]
0102116F Air Defense F-15 1 1 2 y
0102431F Defense Support Program 0 1 1 5
0102496F  Base Ops - Space Command 0 0 0 E
0102498F Mgt HQ - Space Command 4 2 6
0102894F RPMA - Defensive 0 1 }
0102896F  Base Ops - Defensive 0 2 2 3
0102897F  Training - Defensive ] 2 3 l B
0102898F Mgt HQ - Strategic Defensive 0 2 2 o




Table A-3. Air Force Medical Program Elements (Continued)
‘ Active-Duty Medical Personnel T
PE Title Officer  Enlisted Total
Non-COMA 0201113F US European Command 0 2 2
‘ (Continued) (USEUCOM) Activities
0201398F Mgt HQ - USEUCOM 1 0 1
0201498F Mgt HQ - PACOM 2 i 3
. 0201598F Mgt HQ - SOUTHCOM 1 ] :
0201898F Mgi HQ US Central Command 2 0 2
0207128F F~4 Squadrons 2 3 5
0207129F F-111 Squadrons 5 11 16
l 0207130F F-15.4/B/C/D Squadrons 16 28 44
0207131F A-~10 Squadrons 13 27 40
0207133F F-16 Squadrons 21 4] 62
I 0207134F F-15E Squadrons 3 2 5
0207136F Manned Destructive 1 4 5
Suppression
E 0207141F  F-117A Squadrons 2 5 7
0207213F RF-4 Squadrons 4 3 7
0207218F Tactical Fighter Training - 0 1 1
i Aggressor Squadrons
0207222F KC-10A 0 3 3
0207235F Operaticnal HO - Tactical Air 21 9 30
Forces
! 0207252F EF-111 Squadrons 2 8 10
0207253F Compass Call 1 8 9
0207314F Ground Launched Cruise 3 12 15
! Missile
0207412F Tactical Air Control System 0 26 26
0207417F Airbome Warning and Control 6 16 22
l System (AWACS)
0207418F Tactical Airbome Control 3 6 9
Systems
02G7419F Tactical Airborne Command 1 2 3
i and Control Systems
0207422F Deployable C3 Systems 0 3 3
0207426F Air Force Operational 3 0 3
' Tesi/Evaluation Center
(AFOTEQ)
0207430F Civil Engineer Squadrons - 0 8 8
l Heavy Repair
0207431F Tactical Air Inteiligence Sysiem 1 O 1
Activities
a 0207593F Chem/Bio Defense Program 0 2 2
0207594F RPMA - Tactical Air Forces 2 3 5
0207596F Base Ops - Tactical Air Forces 7 37 44
0207597F Training - Tactical Air Forces 4 16 20
! 02075981 Mgt 1Q - Tactica! Air Foices 45 29 74
! A-15




Table A-3. Air Force Medical Program Elerents (Continued)

Active-Duty Medical Personnel

PE Title Officer Enlisted Total
Nou-COMA (G208015F Combat Developments 2 0 2
(Continued) 0208019F Tactical Cryptologic Activities 0 2 2

0208021F Electronic Combat Support 0 1 1

0208028F Camouflage, Concealment, & 0 ] 1
Deception

0208030F WRM - Ammunition \ 1 1

0208090F Visual Information Aciivities - 0 1 i
Tactical

0.208098F Mgt HQ (Electromic Security 1 \ 1
Command)

030101 1F Cryptologic Activities ] 9 10

0301196F Base Ops - Cryptologi~ 0 1 1

0301198F Mgt HQ - Cryptologic 0 1 i

0301365F Intelligence Production 3 0 3
Activitics

0301310F Foreign Technology Division 0 U 0

0301328F Strategic Air Command GDIP 0 p3 2
Activities

0302015F National Emergency Abn 0 2 2
Comimand Post & E4A Class V

(0303112F Air Force Commiunicatioas - v 4 4
AIRCOM

0303126F Long-Haul Communications - 0 5 5
DCS

0303151F WWMCCS - ADP 1 0 1

0303605F Satellite Communications 0 3 3
Terminals

0303998F Mgt HQ - COMM 0 1 1

0305111F Weather Service 0 6 6

0305114F Air Traf 0 15 15
Control/Approach/Landing
Svstem (TRACALS)

0305123F AFCC Engireering/Installations 0 1 1

0365127F Foreigr Counterintelligence 0 3
Activities

0305} 28F Security/Investigative Activities 1 18 19

0303151F Satellite Control Facility - 0 2 2
Communications

0305805F Service Support to NSA - NFIP 4 ) 9

0305808F Service Support to DISA 0 1 ]

0305809F Service Support to DIA - NFIP 0 3 3

0305887F Electronic Combat Intelligence 0 1 ]
Support

0305892F Special Analysis Activities 0 1 1

0305895F Base Communications 0 1 1

. . TS 4 e e T . B T CLTen e e . T
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Table A-3. Air Force Medical Program Elements {Continued)

Active-Duty Medical Personnel

PE Title Officer Enlisted Total
Non-COMA 0308610F Info Mgt - Automation - 4 13 17
(Continued) Program 3

0401115F C-130 Airlift Squadron 9 20 29

0401119F C-5 Airlift Squadrons - IF 0 2 2

0401122F Airlift Support Services - IF 1 1 2

0401125F Aerial Pont Squadrons - IF 0 3 3

0401216F Airlift Mission Activilics - Non- 0 10 10
IF

0401314F Operational Support Airlift 0 6 6

0401894F RPMA - Airlift 0 1 1

0401895F Command and Rase Comm - 0 1 1
MAC

0401896F Base Ops - Airlift 10 18 28

0401897F Training 0 3 3

0401898F Mgt HQ - Airlift - Non-IF 19 10 29

0501421F KC-135 Squadrons Air Force Q 0 0
Reserve

0502713F A-10 Squadrons - Air Force 0 0 0
Reserve

0502714F B-52 Squadrons - Air Force 0 0 0
Kkeserve

0502716F F-16 Squadrons - Air Force 0 0 0
Reserve

0502721F KC-10 Squadrons - US Air 0 0 v
Force Reserve

0503122F Aerospace Rescue/Recovery - 0 0 0
Air Force Reserve

0504210F C-141 Suategic Airhift 0 0 0
Squadrons - Air Force Reserve -
Equipped

05042)5F C-141 Airhft Squadrons - Air 0 0 0
Force Reserve - Associate

0504217F C-5 Airlift Squadrons - Air 0 0 0
Force Reser - - Associate

0504219F C-5 Strategic Airlift Squadions - 0 0 0
Air Forcz Reserve -

0504343F C-130 Tactical Airlift 1 0 1
Squadrons -
Air Force Reserve

0505294F RPMA - Air National Guarg 0 0 0

05053961 Basc Ops - Other Air Force 0 0 0
Reserve

0509298F Mgt HQ - Air Navional Guard 2 0 2

0509330F Reserve Readiness Suppon 3 0 3

Air Force Reserve




Table A-3. Air Force Medical Program Elements (Continued)

Active-Duty Mcdical Personnel

PE Title Officer Enlisted Total
Non-COMA 0509392F Personncl Administration - Air 2 2 4
(Continued) Force Reserve

0509398F Mgt HQ - Air Force Reserve 2 2 4
0602302F Rocket Propuision and 1 1 2
Astronautics Technology
0605807F Test and Evaluation Support 3 2 5
0605896F Basc Ops - RDT&E 0 1 1
0605906F Service Support to DNA 4 3 7
0702007F Depot Mzintenance (IF) 0 0 0
0702207F Dcpot Maintenance (Non-IF) 0 i 1
0702806F Acquisition and Command 20 12 32
Support
0702829F Logistics Administrative 1 0 1
Support
0702891F Commissary Retail Sales 1 2 3
07028941 RPMA - Logistics 17 h] 22
0702896F Base Ops - Logistics 6 16 22
0702898F Mgt HQQ - Logistics 41 15 56
0708008F Defense Environmental 0 0 0
Restoration Programm (DERP)
0708055F Stock Fund Operaiions 1 0 1
0708110F Service Support to DLA 0 8
0801711F Recruiting Activities 74 113 187
0801714F Personnel Processing Activities 0 3 3
0804711F Recruit Training Units 0 27 27
0804721F Service Academies 8 11 19
0804724F Other College Commissioning 414 66 430
Programs
0804731F General Skill Training 353 479 332
0804734F Crypto/SIGINT-Related Skill 0 4 4
Training
0804742F Undergraduate Navigator/NFO 0 1 1
Training (UNT)
0804748F Flight Screening 1 0 1
0804751F Professional Military Education 27 7 34
0804752F Other Professional Education 0 2 2
0805794F RPMA - Training 0 1 1
0805795F Base Communications - ¢ 2 2
Training
0805796F Base Ops - Training 1 10 11
0805798F Mgt HQ - Training 19 7 26
0808711F American Forces Info Service- (] 2 2
Field Activities
0808715F Overseas Dependents Ed-Field 1 0 1

Activities



Table A-3. Air Force Medical Program Elements (Continued)
' Active-Duty Medicai Personucl
PE Title Officer Enlisted Total
Non-COMA 0808716F Other Perscnnel Activitics 7 13 20
! (Continucd) 0308717F DoD Dependents Scction V1 0 0 0
] Schools
OBOY721F Personncl Holding Account 10 38 418
l 0808732F Transients 306 510 816
0B09703F Servicc Support to OSD 14 1 15
0809732F  Off-Duty & Voluntary 0 4 4
Education Programs
l 0901212F Service-Wide Support - 138 30 168
(Not. Otherwise Accounted For)
0901220F Personnel Administratien 37 8 45
I 0901296F Base Ops - Administrative 0 1 1
0901503F Service Support to OSD 15 0 1§
0901507F Service Support to JCS 3 \ :
! 0901518F Service Support to Non-DoD 4 1 5
Activities - Non-Reim
0901519F Service Support to Non-DoD 1 ¢ 1
l Act - Reimbursable
0902898F Mgt HQ - ADP Support - OSD 0 1 1
0904901F Lindistributed Adjustments 354 47 401
1001004F international Activities i 0 1
I 1001010F Miscellaneous Support to other 0 1 1
‘ Nations
_' 10L1012F NATO AEW&C Program 14 41 55
l 1001 098F Mgt HQ (Intemational) 2 0 2
' 1002002F  Fereign Military Sales Support 1 2 3
: (Reimbursable)
| ! 1100C11F Ongoing COperational Aciivities 4 12 16
f - Active
1100611F Ongoing Ope' .ional Activiues 0 0 0
' ' - Reserve
i 1120011F  Training - Activities 2 0 2
1180098F Mgt HQ - SOFCOM 1 0 1
' Not elsewhere In DMDC persomnel database, 40 4 34
- B classified but without a known PE
K Total 14.873 28,499 43372
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APPENDIX B
IDA MEDICAL PAY RATES

The following tables present the calculation of the IDA medical pay rates that
were used to adjust the FYDP Military Personne! (MilPers) costs of the medical
personnel in Chapter il of the text. Tables B-1, B-2, and B-3 deal with rates for the
Army, Navy an Marine Corps, and Air Force, respectively. The IDA rates, which are
shown in the final column, are derived by making a variety of adjusiments to the rates
derived by OSD (Health Affairs), shown in the first column. The OSD (Health Affairs)
figures for optometrists are for FY 1992; the other figures in the column are for FY 1991.

The OSD (Health Affairs) rates that we show for enlisted personnel are less than
the rates shown in the official tables. The reason is that the OSD (Health Affairs) figures

contain double-counting, which has been eliminated from the present tabies.

B-1
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APPENDIX C
ESTIMATION OF CONSTRUCTION-COST
ADJUSTMENT FACTOR

PREVIOUS WORK RELATING CONSTRUCTION AND OPERATING COSTS

Previcus work conducted by Vector Research, Incorporated (VRI) led to the
development of a constructicn-cost model for DoD MTFs that gives annualized
construction costs as a percentage of annuai inpatient and ambulatory operating costs.
This section contains a detailed description of that model and the underlying
methodology.

The puipose of the study was to provide a convement method for adjusting
marginal operating costs to account for the accompanying costs of constructing the
facility and purchasing initial medicai equipmeui prior io operation. The primary
assumption of the model is that a facility will be sized to its expected level of operation.
Annualized construction costs are defined as the annual outlay required to “repay” the
initial construction-cost “loan” over the life of a facility, given an assumed discount rate
and facility lifespan. 1

A simple linear model of the following form served as the basis for the analysis:
CC =B, +B; x0C,
where:
annualized construction cost,
fixed construction-cost component,
variable construction-cost component, and

estimated inpatient and ambulatory-care operating costs.

1 This meth: d of linking annualized construction cost to annual operating cost was also useg by the
General Accounting Office (GAO) in its analvsis of the allocation of capital costs for Medicare
patients. Sec "Medicare: Alternatives for Paying Hospital Capital Costs,” U.S. General Accounting
Office. Report to the Chainnan. Subcommiitee on Health. Commitiee on Ways and Means, Housc of
Representatives, August 1986,
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Data Sources

Pairs of operating-cost and construction-cost estimates were taken from 14
separate economic analyses (EAs). Each EA provided cost estimates for at least two, and
often several, construction scenarios. Each construction scenario corresponded to an
individual projection of health-care services for the population surrounding the
prospective MTF. Variation in utilization projections provided variation in both projected
operating and construction costs. The estimated costs associated with each EA scenario
became a single observation in the analysis. A total of 37 construction scenarios were
available from the EAs. A description of the methods used to standardize these cost

estimates can be found in the next section.

Construction-cost estimates reported for most of the EAs were based upon the
detailed bottom-up estimates from the Program for Design produced by a Delta Research
proprietary model The reporied costs were initially estimated in 1984 dollars, and
inflated to the midpoint of the construction interval using forecasts of DoD escalation
rates. The lone exception to this estimation method was found in the Cherry Point EA. In
that EA. the construction-cost estimates were based on unit costs of MTFs provided by

the govenmmeni.

The operating-cost estimates reported in the EAs for each scenario mclude
estimates of military personnel, civilian personnel, and non-personnel operating costs. In
each EA, operating costs were forecasted from regressions on levels of both inpatient and
outpatient utilization by clinical area. Historical operating-cost and utilization data from
MLPRS and its predecessor, the DoD Uniform Chart of Accounts database, were used to
estimate these models. The base years for these models varied from 1983 to 1987,
depending on the EA; the majority had a base year of 1984. The reported operating-cost
estimates had been inflated from the base year to the opening date of the facility using
escalation estimates that were documented in each report.

Data Standardization

The EA construction and operating-cost estimates contain valiation stemming
from assumed inflation factors and area cost factors. Befoi~ tie relationship between
construction and operating costs could be accurately estimated, the data had 1o be
standardized to eliminate these sources of cost variation. The geographic variatios in the

construction-cost data was easily eliminated after dividing the construction-cost estimates




by the provided area cost factors. Thus we were abie to express construction-cost

estimates in terms of U.S. national averages.

The standardization for cost inflation was mocre problematic, requiring
assumptions of both construction-~¢ist inflation and operating-cost inflation. The cost
data from each EA had to be cither inflated or deflated to a particular standardization
year. Unfortunately, different inflation assumptions for both construction and operating
costs will produce different relative-price relationships between construction and
operating costs in the standardization year. The assumed relative-price change will
directly affect the estimated relationship between construction and operating costs.
Therefore, the standardization method selected was critical 1o the analysis.

The data were standardized for inflation using the method that required the fewest
assumptions and that provided results closest 10 actual cost estirates. We selected 1984
as the standardization year. All of the construction-cost estunates, except for the Cherry
Point EA,| and the majority of the operating-cost estimates were already based upon data
from 1984. Initially, the nominal-dollar cost estimates found in the EAs were divided by
their respective published inflation rates to return costs to base-year estimates. After this
1984. For the few EAs not using 1984 as a base year, we applied inflation rates for
public-hospital construction from the U.S. Buresu of the Census, “Current Construction
Reports,” and the medical-care consumer price index from the U.S. Bureau of Labor
Statistics, “CPI Detailed Report.”

The standardized data are shown in Table C-1. The table indicates both the
facility name and the scenario for which the values were estimzted:

e  status quo—no changes in beneficiaries served,

o active-duty onty—the MTF serves active-duty personnel only,

e active-duty plus family members—the MTF serves active-duty personnel and
their dependents only,

e active-duty plus family members plus 5%—the MTF serves active-duty
personnel, their dependents, and some retirees or other beneficiaries; and

e best economic scenario—the MTF serves beneficiaries served most
economically relative to civilian sector.

Because there are multiple scenarios for each prospective hospital, the 14 hospitals yield

a total cf 37 possible scenarios.




Table C-1. Data for Estimation of Initial Construction-Cost Factor

Estimated Estimated Annualized®
Operating Cost  Construction Constniction
Faciticy Name Scenario (FY84 $K)  Cost (FY84 SK) Cost (FY84 $K)

Cherry Point status quo $12,159 $35.446 $4.725
Cherry Point active-duty only $5132 $21.505 $2,867
Cherry Point active-duty + family memibers $10,484 $33.415 $4.454
Cherry Point  active-duty + family inembers + 5% $10,859 $33,424 $4,456
Cherry Point  best economic scenario $15,448 $38,800 $5.172
Philadelphia active-duty -+ family members + 5% $11.336 $21,929 $2.923
Philagelphia status quo $15,462 $26,208 $3,494
Fhiladelphia best economic scenario $17,373 $29,638 $3,951
Barksdale status quo $15,598 $27,729 $3.696
Barksdale best economic scenzrio $10.474 $£19,076 $2.543
McConnel] active~duty + family members + 5% $4,342 £13.465 $1.795
McConnell status quc $£5,749 $15711 $2,094
McConnell best cconomic scenario $4.938 $£14,436 $1,924
Davis Monthan active-duty + family members + 5% §9,202 $18,936 $2.524
Davis Monthan status quo $17.199 $30,681 $4,090
Davis Monthan best economic scenario $19,295 $33,310 $4,440
Mather active-duty + family members + 5% $11,323 $23,510 $3.134
Mather besl economic: scenario $24 309 $38,708 $5.160
Homestead active-duty + family members + 5% $12,223 $15,237 32,031
Homestead best economic scenario $19.573 $19,854 $2.647
Nellis active-duty + family members + 5% $13,148 $29,953 $3,993
Nellis best economic scenario $21,245 $41,638 $5,551
Mountain Home active-duty -+ family members + 5% $6,829 $20,009 $2,667
Mountain Home best economic scenario $7.848 $£23,602 $3.146
MacDill active-duty + family members + 5% $11,575 $22,556 $3,007
MacDill best economic scenario $13,663 $28,623 $3,815
Macbhill maximum $29,850 $50,486 $6,730
Ft. Bragg active-duty + family members + 10% $34,541 $£59,567 $7.940
Fi. Bragg staius quo $43,106 $70,928 $9.455
Ft. Bragg best economic scenario $52,455 $83,074 $11.074
Newport aciive-duty + family members + 5% $11,638 $18,648 $2.486
Newport best economic scenario $9,546 £17,595 $2,345
Robins active-duty + family members + 5% $7,178 $15.746 $2,099
Robins best economic scenaric $11,271 $20,059 $2.674
Holloman active-duty + family members + 5% $11,932 $19 845 $2,645
Holloman status quo $11.541 $22.324 $£2976
Holloman best econommic scenario $10,935 $23.173 $3,089

Constructior. cost is annualized over a 25-year lifetime at a 10% discount rate, and adjusied for a two-year
construction lag.




Cost estimates based on the data from Table C-1 should be close to the relative
prices of constructing and operating an MTF in 1934. We understood that, in an era of
spiraling hospital operating-cost inflation, assuming constant 1984 relative prices across
a forecast period may not be satisfactory. A later section of this appendix demonstrates a
simple procedure to adjust the model’s coefficients for assumed changes in relative
inflation rates from those existing in 1984. Using the estimated 1984 model and the
procedure described in the later section, inflation assumptions become a controllabie

portion of the cost analysis, rather than a fixed assumption.

Annualized Ceonstruction Costs

The construction costs were annualized using a mandated 10% real discount rate
and a further mandated assumption of a 25-year useful life. An adjustment was also made
to construction costs to reflect the fact that construction payments are made prior to the
opening of the facility. This adjustment compensates for potentially lost interest income.
Because the construction midpoint was assumed to be two years prior to the opening of
the facility, the construction costs were multiplied by a factor of (1 + /)2, where i
represents the discount rate.

Modifying the basic mortgage formula? to account for the two-year construction
lag yields the following expression for annualized construction cost:

CC=TCC x (1 +i)2 xi/[1-(1 +i)(-m,

where:
CC = annualized construction cost,
TCC = total construction cost in 1984 dollars as of the opening of the
facility,
i = the discount rate, and
n = the estimated life of the facility.

The annualized construction cost is shown in the final column of Table C-1.

2 Sec. for example. Stephen G. Kellison, The Theory of Interest, Homewood, lllinois: Richard D.
Irwin. 1970, Chapter 3.




Regression analysis was conducted to express annualized construction cost,
defined above, as a function of annual operating cost. The following model was
estimated (in 1984 dollars):

CC=1,033,701 +0.188 x OC.

To convert the model into 1990 dollars, the model parameters were adjusted for
differential inflation between operating costs and construction costs between 1984 and
1990, a detailed description of this adjustment procedure is contained in a later section of
this appendix. The Bureau of the Census “Current Construction Reports™ stated that,
during this time period, the public-hospital construction-cost index rose by 19.5%. On
the other hand, the Bureau of Labor Statistics “CPI Detailled Report” stated that the
medical-care component of the consumer price index rose by 52.4% during this period.
Using these figures, the fixed-cost component of construciion cost was multiplied by a
factor of 1.195, and the marginal-cost component was multiplied by the factor of
1.195/1.524. The resulting model 1s:

CC=1,235,273 + 0.147 x OC.

Figure C-1 presents a scatterplot of the data (in 1990 dollars) with the resulting
regression line Table C-2 presents the initial regression results (in 1984 dollars) and the
adjusted regression results (in 1990 dollars). The major finding is that, again assuming a
10% real discount rate and 25-year useful life, annualized constiuction costs are roughly
$1.2 million per hospital plus 15% of expected annual operating costs.
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Figure C-1. Anpualized Construction Costs Versus Annt: 1l Operating Costs
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Table C-2, Regression Results for Initial Construction-Cost Model

Model Parameters Using FY84 Dollars

Dependent Variable:

Annuaiized Constructiop

Costs
Number of Gbservations- 37
Independent Variables 1)) (2)
Constant 1,033,701 1416337
213.431) (416,650)
Opcrating Cost 0.188* 0.144*
(0.032) (0.043)
Operaung Cost Squared N/A C.867E-6
N/A (0.812E-6)
R-Squared 0.8807 0. 8846
Model Parameters Using FY90 Dollars
Dependent Variable: Annualized Construction
Costs
Number of Observations: 37
Independent Variablcs )] ()
Constant 1,235,273# 1,692.522*
(255.050) (497.896)
Operating Cost 0.147* 0.113*%
(0.009) ©.034;
Operating Cost Squared N/A 0.446E-6
N/A { 418E-6)
R-Squared 0.8807 0.8846

Notes: Quantities in parentheses aye standard errors; asterisks indicate stalistical significance.

The regression inodel was tested for linearity by introducing an operating-cost

squared term into the regression equation. The results of the analysis, shown in the final

column of Table C-2, reveal the operating-cost squared term as statistically insignificant.

Therefore, the linear model appears to be adequate to describe these data.

SENSITIVITY ANALYSIS OF PREVIOUS ESTIMATES

The model developed in the previous section may be modified to account for

three factors:

¢ changes in the discount rate,

e changes in the facility lifetime, and

e changes in relative prices (i.e, differential inflation) between construction
costs and operating costs.




We first develop a simple analytical method for adjusing the construstion-cost factor to

account for these changes. We then apply this method to produce a more realistic

constructiori-cost factor than the one estimated in the previous section.?

Adjustment Methedology

The annualized construction cost 1s computed by the following formula,

accounting for the two-year construction lag:

(C-1)

where:

model:
(C-2)

where.

CC
TCC

n

v
1

CC=TCC x (1 + i »i/[l1-(1+i)"]=TCC xF,

annualized construction cost,

total construction cost in 1984 dollars as of the opening of the
facility,

the discount rate,

the estiimated life of the facility, and

The annualized construction cost 1s related to operating costs through a l'near

ocC

CC =B, +B, x OC,

annualized construction cost,
fixed construction-cost component,
variable consiruction-cost component, and

estim~ted inpat.ent and ambulatory-care operating costs.

The model parameters B; and B, in equation (C-2) may be easily adjusted to

account for changes in the discourt rate or a facility’s expected useful life. The model
parameters By and B, will simply change by the ratio of the new annualization factor (F’)

3 We also considered the effect of Graduate Medical Education (GME) programs on the construction
cost/operating cost ratio.  However. previous rescarch did not detect statistical significance, see
Health Carc Financing Administration, “Fedcral Register.” Vol. 52, No. 96, pp. 18846-1884% and pp.
18858-18864.
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to the original annualization factor (F) For example, assume that the onginal
annualization factor was computed using a 10% discount rate and a 25-year useful lifc,

resulting in a value of
F=(1+.1)2x . /(1-(1+.1)25)=13330.
It is now believed that a 4% discount rate and a 40-year useful life are more appropriate.
The new annualization factor becomes:
F'=(1+ .04)2 x .04/(1 - (1 +.04)%) = .05465.
The model parameters would then be adjusted by the ratio
F'/F = .05465/.13330 = 40998,
resulting n the new parameters
B,' = B, x .40998
and
B, =B, x 40998

Next consider differential inflation between construction costs and operating
costs. If the initial model parameters are in terms of a particular base year and one wants
to modify the parameters to reflect a more curient year, then the model parameters
merely have 1o be adjusted for the perceived rates of inflation with respect to both
construction costs and operating costs. If construction costs increased by a factor of h
between the base year and the desired year, then both B, and B, have to be multiplied by
the same factor /.

By =Byx h

and
B, =B, xh

If operating costs increased by a factor &, then B, has to be divided by the factor k-
B,'=B/k

B,, 1s not adjusted in the latter case, because the fixed cost of construction is not sensitive

to inflation in operating costs.




Choice of Discount Rate

The discount rate may be operationally defined as the interest rate that the
government pays on its debt. It may be stated in real or nominal tenns, and it fluctuates
according to the length of repayment of the debt incurred. The discount rate with respect
to government projects is most accurately represented as the interest rate paid on
government notes, bills, and bonds. QOur analysts was conducted using real-dollar
amount:, thus the discount rate used will also be stated in real-dollar terms to maintain

consistency.

The Office of Management and Budget (OMB) suggests that a discount rate be
chosen to match the life of the project under consideration, because it is assumed that the
Government will finance a project in accordance with its useful life. If a project is
estimated 10 yield benefits for 30 years, for example, then the appropriate discount rate is
the real interest rate paid on a 30-year government bond.*

The previous model used a 10% real discount rate. That conservative figure might
be appropriate for bounding a cost-benefit analysis, but it would not be appropriate for a
cost-effectiveness comparison between competing alternatives. To remain in accordance
with OiviB-recommended procedures and to better estimate actial costs, we changed the
discount rate used in this analysis to the appropriate real interest rate pz 1 on a
government bond with a similar life. By current OMB standards, that rate would not
exceed 3.8%, which is the historical real interest rate paid on a 30-year government bond.
This method of discount-rate selection is also recommended by the U.S. Department of
Energy when estimating the capital costs of federal buildings.>

The effects of changing the discount rate can be substantial. The results of a
sensitivity analysis using the initial regression-model parameters (expressed in F(90
dollars) are displayed in Table C-3 and Figure C-2.

For example, a change in the discount rate from 10% to 3.8%, with the life of the
facility held at 25 years, would have the effect of changing the original FY9O0 regression
equation from

CC = 1,235,273 + 0.1470 x OC

4 U.S. Office of Management and Budget. Circular No. A-94, Revised Transmittal Memorandum

No. 64, October 29, 1992.

“Federal Energy Management and Planning Programs; Life Cycle Cost Methodology and
Procedures. Proposed Rules.” U.S. Department of Energy. Office of Conservation and Renewable
Encrgy. Federal Register, January 25, 1990,
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10.
CC =625,690 + 0.0745 x OC.

Effectively, annual construction costs as a percentage of operating costs would be
decreased from 14.7% t0 7.45% (at the margin), 2 change of roughly 50%.

Table C-3. Sensitivity Analysis of Construction-Cost Factor (FY90 Dollars)

Facility Lifetime
i 5 10 § 18 {1 20 | 2 1 3 ] 35 3 40 | 45 50
20%] 243%) 12.8%| 89%| 7.0%| 5.9% 5.1%| 4.6%| 4.2%| 3.9% 3.7%
25%] 24.9%] 13.2% 94%| 7.4%| 63%] 5.5%] 30%] 4.6%| 43%| 4.1%
D| -30%] 255%] 13.7%] 98%| 7.9%| 6.7%| 6.0%] 54%} S5.1%| 48%| 4.5%
il .3.8%] 26.2%| 14.2%| 10.3%| 83%] 72%] 6.4%| 59%|] 5.5%! 53%| 5.0%
s | 40%) 268%| 14.7%| 10.7%| 88%| 7.6%| 6.9%| 64%| 60%| 58% 56%
c | 45%] 27.4%] 15.2%!| 11.2%| 93%| 8.1%] 7.4%| 69%| 6.5% 63%| 6.1%
o] 50%} 28.1%| 15.7%| 11.7%} 9.8%| 8.6%| 7.9%| 74%| 7.1%| 68%| 6.7%
ul 85% 28.7%| 16.3%| 122%} 103%| 9.2%| 8.4%| 8.0%| 7.6%| 74% 72%
nl 6.0%] 294%)| 168%| 12.8%] 10.8%| 9.7%| 9.0%| 8.5%| 82%| 80% 7.9%
v} 65%) 30.1%; 17.4%] 13.3%| 11.4%] 10.3%] 9.6%| 9.1%| 8.8%; 8.6%] 8.5%
7.0%)| 30.8%| 18.0%| 13.9%| 11.9%| 10.8%| 10.2%| 9.8%| 9.5%| 93%| 9.1%
R 73%I1 31.5%) 18.6%) 14.4%; 12.59%; 11.4%] 10.8% 101%l 10.1% 99%| 98%
a} 80%)] 32.2%| 19.2%)] 15.0%| 13.1%] 12.0%| 11.4%| 11.0%] 10.8%} 10.6%] 10.5%
t} B5% 32.9%| 19.8%] 15.6%| 13.7%] 12.7%| 12.1%| 11.7%) 11.5%) 11.3%] 11.2%
el 90%]| 33.7%| 204%)| 16.3%] 14.4%) 13.3%| 12.8%]| 12.4%] 12.2%] 12.0%)] 12.0%
9.5%) 34.4%] 21.1%| 16.9%)| 15.0%| 14.0%| 13.4%| 13.1%] 12.9%] 12.8%| 12.7%
10.0%)| 352%| 21.7%] 17.5%| 15.7%| 14.7%] 142%| 13.8%| 13.6%| 13.5%| 13.5%

Note: This teble represents annualized construction cosis as a percentage of annual operating costs
(at the margin). The calculations are based on the initial consuuction-cost r=gression model (Table
C-2), and all values are representative of FY50 costs for CONUS community hospitals.
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Figure C-2, Sensitivity Analysis of Construction-Cost Factor (FY90 Dellars)

Choice of Facility Lifetime

The usefui life of an MTF is the period of time for which the MTF will yield
benefits before it has to be rebuilt or underge major renovations. The initial model
assumed that 25 years was the useful life of a typical MTF. However, current empirical
evidence regarding DoD MTFs, plus a GAO report concerning Medicare capital-cost
reimbursement, suggest that this ussful-life figure should be increased.

If it were assumed that DoD MTFs are constructed equally as well as private
hospitals and that they operate at the same intensity, then DoD MTFs would have useful
lives about equal to those of private hospitals. Research conducted by GAO concluded
that private-sector hospitals have useful lives of about 40 years. This 40-year useful life
1s further reinforced by Medicare’s capital-cost reimbursement system, which is also
based on an estimated 40-year useful lifc.5

Through economic-analysis research conducted by VRI, DoD MTFs were
observed to have useful lives more in accordance with this 40-year estimate than with the

6 ~Medicarc: Alternatives for Paying Hospital Capital Costs,” U.S. General Accounting Office,

August 1986
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previous 25-year estimate.” As can be seen in Table C-3 and Figure C-2, the effects of
changing the useful life from 25 years to 40 years would not be nearly as dramatic as
those of a change in the discount rate.

A change in the useful life of a DoD MTF from 25 years to 40 years, with the
discount rate held at 10%, would have the effect of changing the original FY9§
regression equaticn from:

CC = 1,235,273 + 0.147 x OC
10:
CC = 1,146,630 + 0.136 x OC.

Annual constraction costs as a percentage of operating costs would be decreased from
14.7% to 13.6%, a relatively minor effect.

Finally, the combined effect of changing the discount rate to 3.8% and
simultanecusly increasing the useful life to 40 years 1s the following regression equation:

CC =489.563 + .0584 x OC.

This equation shows a net effect of decreasing the marginal construction-cost factor from
14.7% of operating costs to 5.84% of operating cosis. The latter figure is quite similar to
factors used in the civilian sector 8

ALTERNATIVE MODELING APPROACH

Data Sources and Standardization

The second approach uses actual inpatient and ambuiatory operating costs as
reponied in the FY90 MEPRS3 data, in contrast to engineering estimates based on
hypothetical annual workloads Similarly, the construction-cost estimates were obtained
afier multiplying actual square footage of 87 CONUS hospitals and 17 medical centers
by official DoD estimates of construction-cost per square foot. The square-footage
esurmates are from the Defense Medical Facilities Office (DMFQ), and the construction-

Based on personal communication with Ani Turner, Economic Analyst, Vector Research, Inc. Dol
has historically performed cconomic analyses of new coustruction or substantial removation
investments on hospitals that are over 35 years old.

The private-sector factors were expressed in FY82 dollars in “Medicare: Altematives for Paying
Hospital Capital Costs,” U.S. General Accounting Gffice. August 1986. Adjusting the GAQ estimate
to FY90 dollars vields 2 mean v alue betw _en 4.8% and 5.8%.
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cost factors are from the Office of the Assistant Secretary of Defense (Production and
Logistics).?

The FY92 square-footage estimates from DMFQO were extrapolated back to FY90,
because FY90 actual estimates were not readily available. The construction-cost factors
are shown in Tabie C-4. These factors were originally expressed in terms of FY9%4
dollars. The FY94 estimates were deflated to FY90 dollars using the annual escalation
rate of 3.5% contained in the cited OSD report.

Table C-4. Construction-Cost Factors (per square foot)
for Military Hospitals

Facility Type FY94 FY90
Station Hospitals $149 $130
Regional Medical Centers $£176 $153
Troop Clinic $121 $105
Outpatient Clinic £121 $105
Dental Clinic $157 $137

Table C-5 convains the following data elements for cstimating the alternutive
construction-cost factor: the name of each facility, the facility’s DMIS identification
number, the facility type, the reported FY9) MEPRS operating costs {post step-down
inpatient (“A” account) plus ambulatory (“B” account) expenses], the square-footage
estimate for the facility, the FY90 average cost per square foot, and finally the FY90
construction-cost estimate. The latter was computed by simply muitiplying the square-
footage estimate by the average cost per square foot.

9 The construction-cost estimates are contained in: “Area Cost Factors ard Unit Prices for FY 1994-
1995 Department of Defensc Facilities Construction,” Tri-Service Committee on Cost Enginecring,
Office of the Assistant Secrctary of Defense (Production ard Logistics), July 1992. In addition 10
facilitics comstruction (i.c.. brick and monar), these estimates include an allowance for initial
equipment to be used in both inpaticai and ambulatory care.
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Table C-5. Data for Estimation of Alternative Construction-Cost Factor

MEPRS Estumated
Operating Square Construction  Construction
DMIS Cost Footage Cost Per Cost
1D Facility Name Faciluy Type (FY90 SK) Fstumate Square Foot (FY90 $K)
14 David Grant USAF Medical Center Medical Center $75,359 1,517,097 $153 $232,116
27 Naval Hospital Oakland Medical Center $93,330 159,576 $153 $24.415
29 Naval Hospital San Diego Medical Center $176.923 916,781 $153 $140,267
31 Fitzsimons Army Medical Center Medical Center $110,994 603.542 $183 $92,342
37 Waller Reed Army Medical Center Medical Center $207,286 2,638,261 3153 3403,654
47 D.D. Eisenhower Army Medical Medical Center $97.718 776,888 $153 $118.864
Ceater, It Gordon
52 Tripler Army Medical Center, Medical Center $143,502 1,556,715 $153 $238,177
P Shafter
55 USAF Medical Center Scott Medical Center $42.462 246,236 $153 $37674
66 Malcolm Grow USAF Medical Center  Medical Center $67.211 300,417 $153 $45.964
67 National Naval Medical Center Medical Center $100,776 992.112 $153 $151,793
73 3380th Keesler Medicsl Center Medical Center £79.,867 706,534 $153 $10%.100
95 USAF Medical Center, Medical Center $80,760 762,128 3153 $116,606
Wright-Patterson
108  William Beaument Army Medical Medical Center 3100,188 838,5¢4 $153 $128,300
Center, Ft. Bliss
109  Brooke Ammy Medical Center, Medical Center $134,735 369,065 $153 $56,467
Ft. Sam Houston
117 Wilford Eall USAF Medical Center Medical Center $181,700 1,343,136 $153 $205,500
124 Naval Hospital, Portsmouth Medical Center $163.641 697,898 $153 $106,77%
125 Madigan Anay Medical Center, Medical Center $107,086 1,270,523 3153 3194.350
Fu Lewis
1 Fox Army Hospital, CONUS Hospital $14.338 125,186 $130 $16,274
Redstone Arsenal
2 Noble Army Community Hospital, Ft.  CONUS Hospital $19,895 214,139 $130 $27,838
McClelan
3 Lyster Army Hospital, Ft. Rucker CONUS Hospial $21,134 231,684 $130 $£30,119
4 Atr University Regional Bospital CONUS Hospital $13,442 146,482 $130 $19,043
5 Bassett Army Community Hospital CONUS Hospitai 323,278 203,716 $130 $26,483
Ft. Wainwri ;ht
6 11th Air Force Medical Center CONUS Hospital $31,168 252,019 $130 $32,762
i BKH Naval Sution ADAK CONUS Hospital $3,240 28,228 $130 $3,670
8 Bliss Arny Community Hospital, }i.  CONUS Hospital 318,407 112,648 $130 $14,644
Huachuca
9 832nd ! “zdical Group, Luke AFB CONUS Hospital 321,477 125,109 $130 $16,264
10 §361h Medical <roup CONUS Hospital $22,638 95,876 $130 312,464
13 314th Medical Group CONUS Hospital $14,369 144,015 $130 $18,722
!5 9th Medical Group CONUS Hospital 39,958 65,319 £130 $8,491
16 323rd Medical Uroup CONUS Hospital $19,337 132,300 $130 317,199
I®8  30th Mddical Group CONUS Hospital $13,428 119,770 %130 315,570
12 AFSC Hospital, Edwards CONUS Hospital $10,449 64,772 $130 $8,420
24 22nd Strategi. Hospital CONUS Hospital 325,860 174,110 $130 $22,634
24 Taval Hospital, Camp Pendleton CONUS Hospital $49.637 427,958 $130 $£55.635
28 Naval Hasoital, LeMoor CONUS Hospital $11.644 52,195 $130 $6,785
30 Naval Hospital, 29 Palms CONUS Hospital $10,025 180,054 §130 $23,412
32 Evans Ammy Hospital, Ft. Carson CONUS Hospital $50,731 400.284 $130 $52,037
3. USAF Academy Hospital CONUS Hospital $2%.279 152,239 5130 $19.791
35 Navai Hespstal, Groton CONUS Hospital $22,580 161,863 130 $21.092




Table C-5. Data for Estimation of Alternative Construction-Cost Factor (Continued)

MEPRS Estimated
Operating Square Construction  Canstruction
DMIS Cost Footage Cost Per Cost
1D Facility Name Facility Type (FY$0 $K) Estimate Square Foot (FY90 3K)
36 436th Medical Group CONUS Hospital $9,023 106,000 $130 $13.780
3R Naval Hospital, Pensacola CONUS Hospatal $47,091 283.225 $130 $36.819
3% Naval Hospital, Jacksonville CONUS Hospital $65.627 446,750 $130 $£58,07%
40 Naval Hospital, Orlando CONUS Hospital $39,267 208.260 s130 $27.074
42 AFSC Regional Hospital, Eglin CONUS Hospital $44.304 270.532 $130 $35,16%
43 325th Medical Greup CONUS Hospital $17.459 85,000 $130 $11.050
45 S6th Mcdical Group CONUS Hospital $29.066 185,051 5130 $24,058
46 45th Medical Group CONUS Hospital $11,513 74,071 $13¢ $£9,629
43 Martin Army Commuwnity Hospital, CONUS Hospital $54,132 438,596 $130 $57,017
Ft. Benning
49 Winn Army Community Hospital. Ft.  CONUS Hospital $3539% 370.000 $130 $48.100
Stewart
50 347th Mecdical Group CONUS Hospial $11,752 57.878 $130 $7,524
51 USAF Hospital, Robu s CONUS Hospital 311,281 69,269 $130 $9,005
33 306th Medical Group CONUS Hospital $10,745 156,557 $130 $20,352
56 Naval Hospital, Great Lakes CONLS Hospual $42,696 447,281 $130 $58147
57 Irwin Army Hospital. Ft. Riley CONUS Hospiual £33,495 366,000 $130 547,580
58 Munson Army Community Hospital,  CONUS Hospital $16,975 98,363 $130 $i2,787
FL Leavenworth
60 Blanchfield Army Corrmunity CONUS Hospital $47,946 455,469 $130 $59,211
Hospital, Ft. Campbell
61 Ireland Aimy Hospiial, Ft. Knox CONUS Hospital $40,712 452,714 $i30 358,861
62 2nd Medical Group CONUS Hospital $16,904 123,004 $130 $15,991
64 Bayne-fones Army Communily CONUS Hospital $31,239 367,138 $130 $47,728
Hospatal, Ft. Poik
68 Naval Hospital, Patuxent River CONLUS Hospital $10,666 49,863 $130 $6,482
69 Kimborough Army Hospital, CONUS Hospital $34,348 168,694 $130 $21,930
Ft. Mcade
7z 410th Medicai Group CONUS Hospital $8,965 119,588 $130 315,546
74 14 FTW Hospnai CONUS Hospital $6,591 65,523 3130 38,518
75 Gen. Wood Army Hospital, CONUS Hospital $45,369 472,762 $130 $61,459
Ft Lecnard Wood
7 95 ist Medical Group CONUS Hospital 39,147 100,07% $130 $:13,010
7°? Ehrling Berquist Strategic Hospital CONUS Hospital $25,164 234,610 3130 $30,499
" 554th Medical Group CONUS Hospital $20,479 3€2,764 $130 $£47,159
81 Patterson Army Hospital, CONUS Hospital $16,564 125,146 $130 $16,269
Ft. Monmouth
82 Walson Anny Hospits], FL Dix CONUS Hospital $32,034 432.420 $130 $56,215
84  49th Medical Group CONUS Hospital $10,994 73,349 $130 $9,535
85 27th Medical Group CONUS Hospital $10.R16 98,100 3130 $12,753
86 Keller Army Hospital, West Point CONUS Hospatal 317,827 134,140 $130 $17,43%
87 380th Medical Group CONUS Hospital 37,030 95,085 $130 $12.357
13 416th Medical Group CONUS Hospital $10,478 102,800 313y $13,364
89 Womack Army Medical Centey, CONUS Hospital $58,504 68,875 5130 $8,954
Ft. Bragg
90 4th Medical Group CONUS Hospital $11,409 91,818 $130 $11,936
91 Naval Hospital, Camp Lejeune CONUS Hospital $43.866 424,025 $13¢ £55,123
92 Navel Hospital, Cheryy Point CONUS Hospital $16,1%4 106,095 $130 $13,793
93 §42nd Suategic Hospital CONUS Hospital $9.024 74.68% $130 $9.709
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Table C-5. Data for Estimation of Alternative Construction-Cost Factor (Concluded)

Invin

MEPRS Esumated
Operating Square Construction  Construction
DMIS Cost Footage Cost Per Cost
1D Facility Name Facility Type (Y90 $K) Estimate Square Foot (FY90 $K)
94 Sth Medical Group CONUS Hospital $12,775 178,000 $130 £23,140
96 USAF Hospital CONUS Hospital $12,28%4 154,850 $130 $20,131
97 243¢d Medical Group CONUS Hospital $8,966 106,192 $130 $13,805
98 Reynolds Army Hospital, Ft. 3ill CONUS Hospital $39,168 409,802 $130 $53,274
101 363rd Medical Group CONUS Hospital 314,164 100,551 $130 $13.072
103 Naval Hospsial, Charleston CONUS Hospital $46,370 363,738 $130 $47,286
304  Naval Hospital, Beaufort CONUS Hospital $24,168 361.668 $130 347,017
105 Moncricf Army Hospital, CONUS Hospital $35,327 330,077 $130 $42910
Ft. Jackson
106  812th Strategic Hospital CONUS Hospital St1811 161,448 $130 $20.98%
110 Damnall Hospital, Ft. Hood CONUS Hospital $63.374 504,202 5130 $65,546
111 64th FTW Hospital CONUS Hospital $7,238 60,628 $130 £7,882
112 95th Madical Group CONUS Hospital $12.272 141,462 $130 $18,350
1 3750th Medical Group CONUS Hospitai $27,503 306,454 $130 $39,83%
114  47FTW Hospital CONUS Hospital $6.896 79,405 $130 $10,323
118 Naval Hospital, Corpus Chnisti CONUS Hospital $21,741 219,000 $130 $28,470
119 USAF Hospital Hill CONUS Hospital $12,405 95,430 $130 $£12,406
120 1st Medical Group CONUS Hospial $25.760 124,801 $130 316,224
121  McDonald Army Community CONUS Hospital $21,060 140.120 5130 $18,216
Hospital, Ft. Eustis
172 Kenner Armyv Community Hospital, CONUS Hospital $19,645 136,067 3130 $17,689
F. Lee
123 DeWitt Army Community Hospatal, CONUS Hospital $34,129 281,384 $130 $36,580
™ Telvoir
126 | Hospital, Bremenon CONUS Hospital £35,982 252,700 $130 $32,851
127 *Hlospital, Oak Harbor CONUS Hospital 310,679 104,738 3130 $13,616
128 ¢ “{edica’ Group CONUS Hospital 516,086 128,685 $130 $16,729
123 9%.. wiedical Group CONUS Hospital $8,424 91,191 $130 $11,855
131  Weed Army Community Hozpital, Ft.  CONUS Hospital 310,116 53,818 5130 $8,296

Annualized Construction Costs

The construction costs were annualized using a 3.8% discount rate and a 40-year

facility lifetime. The annualized costs were then multiplied by (1.038)? to compensate for

the interest income lost during the two-year lag time between the midpoint of
consiruction and the opening of the facility. Next, separate regression analyses were
performed for CONUS community hospitals and DoD medical centers. The dependent
variable in cack case was the annualized construction cost, and the independent variable
was the total reported MEPRS inpatient and ambulatory operating expense. Figure C-3
presenis a scatterplot of the data points for CONUS community hospitals, along with the
fitted regre:sion line.
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Figure C-3. Alternative Modei, Annualized Construction Costs
Versus Arinual Operating Costs

Although initial regressions revealed a highly significant slope (i.e., variable-cost

component), the intercept (1.e., fixed-cost componeniy was noi siaiisiically significant at
the 95% confidence level for either facility type. The intercept was then eliminated and
the regression analyses repeated. The new regression equations indicated the presence of
one outlying medical center and three outlying community hospitals; the latter are
highlighted in Figure C-3. The outliers were then eliminated from the dataset and the
regressions again repeated. This process resuited in the following two models:

CC=.0571 x OC for CONUS community hospitals,

CC=.0571 x OC for DoD medical centers,
where:

CC = annualized construction cost, and

OC == annual operating cosis.

Detailed regression results are shown in Table C-6. These results show a

proportional relationship between annualized construction cost and annual operating
costs, for both community hospitals and medical centers. It should be noted that the siope
coeffictents for community hospitals and medical centers are virually identical, so the
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resulting construction-cost factor need not be distinguished by facility type. Based on this
approach, annualized construction costs represent 5.71% of operating costs. This figure is
quite close to the earlier estimate of 5.84%, obtained after adjusting the economic
analyses to reflect a 3.8% discount rate and a 40-year facility lifetime.

Table C-6. Regression Results for Alternative Construction-Cost Model

(FY90 Dollars)
Facilit, Type: CONUS Community Hospitals
Dependent Variable: Annualized Construction Costs
Number of Observations: 84
Independent Standard 95% Confidence
Variable Coefficient Error Band R-Squared
Annual Operating Cost 0.65705 0.0015638 | 0.0539410 0.06016 | 0.9413
Facility Type: DoD Medical Centers
Dependent Variable: Annualized Construction Costs
Number of Observations: 16
Independent Standard 95% Confidence
Variable Coefficient Error Band R-Squared
Annual Operating Cost 03715 0.0073184 | 0.04156w 0.0M275 0 8026

The regression models were tested for linearity by introducing terms for
operating-cost squared. The squared term was not statistically significant for medical
centers, but was highly significant for community hospit ls. Statistical significance
notwithstanding, the extremely small magnitude of the quadratic coefficient
(~3.61 x 10-19) made its inclusion in the mode! unnecessary.

Finally, Table C-7 shows the sensitivity of the construction-cost factor to changes
in the discount rate and the facility lifetime. Once again, the construction-cost factor is
quite sensitive to the choice of discount rate. For a fixed discount rate, however, the
construction-cost factor is relatively insensitive to changes in the facility lifetime in the
range between 25 and 50 years.




{FY%0 Dollars)

Fucility Lifetime

5 10 15 20 25 3 | 3% { 40 45 50

Amare

2.0%] 23.9%| 12.5%] 8.8% 069%] 58%[ 5.0% 4.5% 4.1%| 38%| 31.6%
2.5%)| 24.4%| 13.0%] 9.2%| 73%| 61% 54% 49%| 4.5%| 42% 4.0%

Table C-7. Sensitivity Analysis of Alternative Construction-Cost Factor '

D 3.0%] 25.0%)| 13.4%| 9.6%] 7.7%| 6.6%{ 5.%| 53%| 5.0% 37%| 4.5%
1 3.5%| 25.6%| 13.9%| 101%| 81%| 70% 63%| 58%| 54% S5.% 49%
s | 4.0%] 263%| 14.4%| 105%| 8.6%] 7.5%| 6.8%| 6.3%| 5.9% 5.6%] 5.4%
c 45%| 269%| 149%| 11.0%| 9.1%| B0%| 7.2%| 68%| 64% 62%| 6.0%
o | .50%! 27.5%| 154%| 11.5%| 9.6%| 85%| 7.8% 7.3%| 6.9%| 6.7%| 6.5%
u

o | s0%| 28.8%| 16.5%| 12.5%| 106%| 9.5% 88%| 84%| 81%| 79% 7.7%
65%] 295%] 17.1%| 13.0%| 11.1%| 101%] 9.4%| 9.0%| 8.7%| 85%| 8.3%
7.0%)| 302%| 17.6%| 13.6%| 11.7%| 10.6%| 10.0%| 9.6%| 9.3%| 9.1%| 9.0%
nsonl 30.9%| 18.2%! 14.2%] 12.3%| 11.2%| 10.6%| 10.2%| $.9% 9.7%| 9.6%
8.0%1 31.6%| 18.8%| 14.7%| 12.8%| 11.8%} 112%| 10.8%| 10.6%| 10.4%| 10.3%
8.5%] 32.3%| 19.4%| 153%| 13.4%| 12.4%| 15.8%) 11.5%| 11.2%| 11.1%] 11.0%
" 9.0%! 33.0%| 200%| 15.9%] 14.1%| 13.1%| 12.5%! 12.2%| 11.9%| 11.8%| 11.7%
0.50%] 33.8%| 206%| 16.6%| 14.7%| 13.7%]| 13.2%| 12.8%| 12.6%| 12.5%| 17.4%
10.0%)] 34.5%) 213%] 17.29%| 15.4%] 14.4%| 13.9%| 136%| 13.4%| 13.3%| 13.2%

-~

s5.5%]| 282%| 16.0%| 12.0%| 10.1%| 9.0%| 83%| 78% 7.5% 73% 7.1%

@ ~ » T

Note: This tshle represents annualized construction costs as a perceniage of annual opeiating costs
(at the margin). The calculations are based on ihe aliciuaiive construction-cost rcgression modcl
(Table C-6), and ali values are representative of FY90 costs for CONUS community hospitals.

SUMMARY

One final adjustment was made to arrive at our best estimates of the construction-
cost factor. Recall that our second approach expressed annualized construction costs as a
percentage of MEPRS post step-down inpatient (“A” account) plus ambulatory (“B”
account) expenses. Similarly, our first approach used regression-based projections of
operating costs in the same two MEPRS categories, conditional on expected utilization

accounts in MEPRS, namely dental expenses (“C” account) and Special Programs (“F”
account). Therefore, it is more appropriate to spread annaalized consiructicn costs over a
broader base, including all four MEPRS final accounts: tnpatient (“A”), ambulatory
(“B”), dental (“C”), and Special Programs (“F").
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This change was effected by multiplying our previous estimates of the
construction-cost factor by the historical ratio of the subtotal in the inpatient and
ambulatory accounts to the grand total in all four final accounts:

Ann. construction costs

MEPRSA +B+C+F

New Construction - Cost Factor =

Ann. construction costs MCPRS A +B
= X
MEPRSA +B MEPRSA +B+C+F
MEPRS A +B

= Old Construction ~ Cost Factor x
MEPRSA +B+C +F

The historical ratio equals 0.736. Therefore, our first approach yields a revised
conctruction-cost factor of 4.3%, and our second approach yields a revised factor of
4.2%. For practical purposes, these two revised estimates are essentially identical.

S B N R R R O R I an A uN SN oG 2D s
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APPENDIX D
DATA FOR INPATIENT REGRESSION MODEL




Table D-1. Data Used for Inpatient Regression Model

Observed Case-Mix Residents
Service tixaal inpanent Adjusted Opciating Plus
Facihty 1)pc Risnch Year b npenses Miscarges Hrdu_- Interne
Medical Center Ammy Fyw $24 424,312 15,740 34y 20
Medical Center Army Fyoo $101.802.720 32.0% 421 197
Medical Center Atmy Fye2 $88. 941 888 21.28% 42 197
Medtcal Center Ammy FY9%0 3185550912 36,249 I 523
Medical Center Amy kY92 $194.361.632 319 m 427
Medical Centet Amy FY% 376.815.032 17,390 360 120
Medical Center Ammy Fye2 360,765,424 17686 360 120
Medical Center Army FYoo 3126957272 2013 408 V98
Medicat Centes Amy Fyo2 3111279024 24,589 408 198
Medical Center Amy Fyso SB7 €A1 DSH 17.647 340 137
Medical Ceuter Army Fyo2 $77.:12.604 18,059 Jag 127
Medical Centex Anmny Fyno $RE S62.12R 20873 04 p |
Medical Cente: Army Fyo2 $11}.882.304 n.2mn 265 14
Medical Center Navy FY90 569,759,584 10.44% 224 ;..—7_
Medical Center Navy FY92 $70.703 348 11,574 228 n
Medical Center Navy Fyeo 1128 804.930 28,311 393 330
Mcdical Center Navy Fya2 $135.364.208 21148 393 208
Medical Center Navy FY%0 $77.251328 18310 a7 250
Medizal Center Navy Fy92 $114,24C,048 18.454 427 2
Modieg) Comtey Navy FY90 3125107 646 4M 430 196
Medical Center Navy kY92 3102634072 24.22¢ 446 Iwi
Medicat Center Air Force FY90 $65.923.352 12,193 20 104
Medical Centen A Force FY92 360,466 943 13121 220 103
Medicat Center Air Force FYQO $30.044 490 6374 18 28
Medics! Center Air Foice FY92 $29.678.094 ©,530 1s 5
Medical Centet Asr Force FY% $46,213.116 9.u38 210 37
Medica! Center A Force Fyw2 $42.622 944 918 210 37
Medical Ce wer Av Force FY% 370,494,048 12916 e 88
Medica! Centyy Arr Force FY92 $62.534,312 13 447 88 38
Medi-al Center An Force FY90 $65.290.630 10931 225 109
Medicat Cente: Aur Force FYo2 299296 752 10,365 228 109
Medical Center At Force FY%) $114.732.240 26,108 199 2n
Medica: Cente; At Force FYo? $104 075 816 26,374 399 n
Medical Center Air Force FY9% $160.614.080 35,89 1.000 s
Medi<ai Center Au Force FYo2 $178.268 992 32.800 1,000 394
Communmity Hospital Amy FY%0 $7.294.089 1,648 26 0
Community Hosp:tal Army FYQ2 36,128,095 1,590 20 Q
Communiy Hospual Army FY%0 $10.429 531 2,959 39 ]
Cemmumty Hosputal Agmy Fyo2 $10.425 443 2678 30 0
Community Hospial Army FY®0 $10,593.929 2.80¢ 3e Q
Community Hospital Amy FY92 $11.908.210 3.636 3% 0
Communuy Hoy . Army FY%0 $13.028 491 2392 30 Il
Communuity Hospital Army Fyo2 $10.605.00% 2.044 30 0
Commumty Hosptal Amy FY OO0 $10.244.474 2.574 a2 (]
Communny rosprial Ay Fyo2 $10 747 750 26 42 0




fable D-1. Data Uscd for inpativiit Reg, wssi~n *Madel (Continued)

— r——

Observad Case-Mix Residents
3ervice { scat inpauent Adjuste Operaung plus
Fachiiy Type Brancn Y ear Expenses Dischazges Beds latesns

Communny Hospi: | Army FYQ0 $27.151.098 697} 13 i9
Ce :mumty Hospital Amny FY)2 £23.451.206 6251 15 19
Corr mumty Hospita! Army FY9% $28.841 680 7027 113 0
Commumty Hospita! At FYS2 $29593.974 7.301 12 0
Commumty Hospisl Army Fyeo $33.09¢.860 9.880 17 36
Communi:y Hosprtal Anny FY92 $31.068.630 8.4% m 36
Community Ho. pital Army FYQ0 $19.827.990 4217 3 1]
Community Hospital Army FY92 $23.462.782 s.140 I 0
Community Hospatal Amy Y% $18.775.450 4870 89 [
Community Hospital Army FY$2 £16.336.463 4418 89 ¢
Commun-ty Hospiual Array FY% $8.494 489 1.569 18 4]
Communiy Hospital Amny FY92 $5.077.384 1.369 8 0
Community Hospital Army FY% 325.860.008 1.73s 120 v
Communny Hospital Amy Fyo $25678.298 7.952 120 0
Communuy Hospitai Amy FY% $23.549.760 6.282 112 0
Commumty Hospiai Army FY%2 322,343,868 $.386 1i2 0
Community Hospiul Asny FY% 319.520.3% 4,482 0 0
Community Hospital Army FY92 $13.062.810 4.152 70 [
Community Hosoua! Army FY% $10.691.710 3685 $0 0
Communuy Hospitsl Army FY92 $14,673.953 3374 50 0
Communmty Hospiai Army FYso 324383172 6.708 142 [
Cemi Amy FYo2 $19.753.226 $.31a 142 3
Community Hospiul Amy Y% 35.867.69 1151 8 0
Communsty Hospitat Army FY92 $5,103.03v 1.332 18 (4]
Community Hospual Armay FY90 $17.8)5.800 3,698 36 1]
Community Hospital Adny FY32 311, 14777 2,666 36 0
Comn:umity Hospual Army FY% $10,517,582 3,240 [} 0
Community Hospal Army FY92 $10,234.326 2.563 48 0
Communuy Hosputal Ammyv FY90 $20.861.746 6,143 112 0
Community Hospua) Army Fy92 $20.227.844 $.712 12 [
Community Hospital Army FY%0 $20.783,730 7.147 132 0
Community Hospial Army FY92 320,481,706 7.59% 132 0
Community Hospial Army FY% £17.733.828 11867 126 25
Community Hospual Anmny FY92 $16,343.936 10.945 126 25
Community Hospital Amy FY% $2.731.563 2838 42 0
Comman:y Hospital Army FY92 $10.318,345 2982 42 [}
Community Hospual Army FY90 $9.464.417 3.302 52 0
Commun:iy Hospal Anny FY92 $9.429,630 3R 52 0
Community Hospusl Army FY% $19.788.916 4,869 63 18
Comr.mity Hospital Amy FYQ? £13.140.456 5.104 63 15
Community Hospital Army FY% $5.305.662 914 12

Community Hospital Army Fyo2 $5.736.818 1,375 12 o
Communny Hospital Army FY9% $3.319.2G; 753 8 4]
Communitv Hospital Ammy FYS$2 $1.102.893 61l ) 0
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Table D-1. Data Used for Inpatient Regression Model (Continued)

Observed Case-Mix Restdents
Service Fiscal Inpauent Adyusied Operating plus
Faziluy Type Branch Year Expenies Dnscharaes Beds Intems
Community Hospitai Navy FY90 31, 6838 45 a4 0
Commuricy Hospial Navy FY%0 $29.829.5406 510 128 37
Comrmuney Hospits! Navy FY9Z $27 743,200 6,057 128 30
Commynity Hospial Navy F.%0 319,680,590 3.820 165 (1]
Communny Hospital Navy FY92 318,120,260 2.848 166 1]
Commumity Hospisl Navy FY9% $4.247.922 801 37 0
Commuauny Hospital Nav, FY92 $£5.710.161 A 37 0
Community Hospital Navy FY%0 $4.913.480 1.099 40 0
Community Hospitat Navy FY92 $4.902,345 1375 40 1]
Communuy Hospua! Navy FY90 $9.034.470 1474 25 0
Conimumity Hospitat Navy Fv92 §7.481.128 1 801 2> o
Community Hospual Navy FYw $24.526.164 4 R67 ot 50
Community Hospital Navy FY92 $20,598.306 4735 104 s
Ccmmunity Hogprial Navy FY90 $36.385.872 8.115 131 39
Community H>-pita! Navy Fyo2 $30.335.8; - 6.63, 131 34
Corraranity Hospiul Navy FYS) $19.622.514 5.019 143 [
Communny Haosprial Navy FYo2 $16.642.70 3922 143 0
Community Hosprual Navy FYeo $21,820.140 4.032 130 M
Commen.ty Hotpits! Navy FY92 $£20.751.558 3686 136 0
Commurnty Hosp:zai Navy FY% 34729947 579 20 [1]
Comuzamity Hospital Navy FYo2 $4.737.232 553 2 0
Commumty Hoamial Navy FY90 $2(,U74,588 6,578 136 0
Commynity Hospaul Navy FYo2 $24,70v,424 6,459 136 v
Community Hospiul Navy FYS0 37286338 1,298 a3 0
Commumty Hospital Navy FY92 36,142,432 1.039 43 0
Ciramumity Hospital Navy FY90 $10.374.53% 2,041 1% 0
Comniza . Hospital Navy FYS0 325.852.294 7,609 18} 37
Cormunity Hospita! Navy FY92 $25.564.492 7.432 18 27
Commgniy Hospiul Navy Fyym $9.672. 552 1.758 49 Q
Cot.auniiy iHaspial Pevy FyQ2 $8.968.900 1,630 49 0
Community Hospitel Navy FYSQ $13.137 832 2312 ) [}
Cormumity Hospital Navy FY92 $10,999.201 2.00; & 1]
Community Hospital Navy FY70 39,145,707 1,504 42 0
Communy Hospstat Navy FY9z 3740t 631 1309 4 [4
Commumity Hospual Navy FY90 $20.739.222 3.579 109 14
Community Hospstal Navy FYs2 818,224,964 4,656 1e9 8
Cor.muarcy Hospitsl Navy FY9% $5.329477 1.025 28 0
Commu.aty Hoapial Navy FY92 35,173,048 1212 25 0
Community Hospiual Air Force FY9% $7.704.933 2873 45 ]
Commrumty Hospirsl At Foire Fy92 311,535,361 i.911 35 0
Commumity Hespital Arr Foree F% $19.371.264 3.750 0 0
Community Hospital Air Force Fyo2 $19.309.478 4.152 0 0
Conmunity Hospraal A Force FY% $10.723.10% 2,463 §5 0
Community Hospsul At Force FYya2 312,686,340 2,959 55 0
Commun:ty Hospiat Arur Force FY%®0 19477326 2.102 38 0
Cummunny Hospiiel A Force FY92 $5,181.842 229 35 0
Comununity Hosputsl Aur Foree FY&O $5.610.043 1316 9 0



Table D-1. Data Used for Inpatient Regression Model (Continued)

Observed Case-Mix Residents
Service Fiscal Inpauent Adju.ted Opersting plus

____Fucih(y Type Branch Year Expenses Discharges Beds Inierns

Communty Hosp:rar Arr Foree 2 4,190,750 11s 9 [
Commumity Hospitat Arr Foree FYS0 $4.721 323 958 15 0
Con.munity Hospital Air Fore? FY92 £4.444.752 Lxd) 15 0
Commumitv Hospaual Arr Force FY% $10.765.022 2013 35 [
Communiry Hospiual A Foree Fyo2 39,590,558 23:3 38 Q
Commumity Hosp:al Air Forze FYX $4,119.054 1.043 25 ]
Community Hospital Air Force Fyo2 $2.705.308 586 25 0
Commuraty Hosputal A Fowce FY%0 $6 621,439 1,263 20 ]
Community Ficspual Air Force FY92 $5,390,700 1.443 20 0
Commuaity Hospital A Force ;Y80 $4.715.312 341 13 0
Cu amunity Hospitat Air Foree Fye2 35.20G,853 778 15 0
Community Haspial At Force FY% $16.435.677 2.710 80 0
Community Hospitat At Force FY92 $16.591.517 3927 %0 a
Community Hsprul Arr Force FY%0 $14,222 644 3324 (3] L]
Comn.umty Hospiui At Force Fy92 1493889 3.544 65 0
Cor. nunity Hospiual Air Foree FY90 34,181,997 84 20 0
Con.mynity Hespital Auir Force FY92 $4.070,628 1,108 20 0
Community Hospital Air Force FY9% $24, 338608 6.716 120 17
Community Hospital Aur Force FY92 $24.108.004 5858 120 17
Con.munity Hosp.1al Air Force FY% 38,073,198 1,548 35 0
Community Hospital AtrForce 38.5(3.28 L3278 as n
Commumty Hospial Air Force FYS0 $13.501,520 3.154 55 0
Commynity Hospial Aur Foree FY52 314,087,715 3,675 55 [}
Community Hospitat A Force FY®o $2.634,710 683 15 0
Community Hospstal Aar Force Fyo2 $3,793.668 1.044 15 0
Community Hosp.ta! Aut Force FY% $5.046,.8C5 937 2 0
Commumity Hospral An Fosce FY92 $4.791,79% 756 20 0
Community Hospital Air Force FYS0 $5.093,360 1.000 29 0
Community Hosprat At Foree FY92 $4.620,479 853 20 ]
Curtnunity Hosprial A Force FY% £4,024.308 1192 20 0
Comminty Hospital Aur Foree Fyo2 $5.728.858 1,268 20 0
Comm-niy Hosg al Ast Foree FY9% $3.52:.138 873 30 1]
Ccmmunity Hespital Aur Force FY92 $2.814.187 699 30 (1]
Community Hospiual Air Foree FY% 18 986.475 2271 35 0
Community Hospial At Force FYR2 £8.205.968 2013 35 0
Comrmuriiy Hospia! Air Force FY® $3.650.226 863 20 0
Community Hospiual Ar Force FY9 $3.006,493 226 20 0
Community Hospital A Fotce FY%0 $4.262.774 999 s [
Community Hospitat Arr Force FY9 $2.691.805 448 3] 0
Community Hospitsl sar Force FY% $4.2:1.730 758 15 0
Community Hosprial Aur Force FY92 33,971,655 715 15 0
Commuany Hospial At Force FY90 $2.774,691 503 7 0
Community Hospitai A Foree FYy2 $2.242219 458 ? 0
Community Hospita! At Force FY90 $4.418,105 1,116 15 [}
Campaunty Hospral Air Force Fyo2 $4,481.042 950 15 0




I Table D-1. Data Used for Inpatient Regression Model (Continued)
Observerd Casc-Mix Residents
E Service Fiscel Inpruznt Adjusted Operauing plus
Facility Type Branch Year Fxpenses Discharges Beds Iniens
Community Hospstal Air Force FY90 $11.684.332 3.661 50 [
Community Hospual Aur Farce FY92 $13.036,698 3,468 s0 6
Commumity Hospitat Aur Force FY90 $4.970.945 1.981 3s 0
Communny Hospual AirrForce FY92 $E,237.294 16538 38 0
Commur-ty Hospiual Aur Foree FYe0 $5.984,924 2,076 40 0
B Community Hospila! Air Force FY92 38321379 1,840 40 4]
Community Hospital Aur Force FY90 $4.811.392 929 20 0
Community Hoapiial Aur Force F(9: 24,229,538 983 20 0
a Community Hosp-tal Axr Force FY%0 $5,451.846 1.159 20 [
Communicy Hospatat At Foree FYS2 35,411,808 1,157 20 [
Commuaity Hospial A Foree FY90 32,164,133 384 b Y
Community Hospita! Aur Force FY92 $2.010.486 312 ) (]
l Cemrunity Hospital Aur Force FY% 34616927 810 13 0
Comer.umty Hospiul Air Foree FY92 34.240.08¢ m s 0
Community Hospital At Forze FY9 $3.930.64 848 20 0
! Cormumty Hospial Air Foree Fivl $4.485.597 933 20 ]
Communny Hospita! Aut Force Fvsd $4.568,587 1196 15 ]
Community Hoapital An Force FYS2 $4.501.338 949 [} 0
Community Hospral A Force FY%0 $7,058.443 1.7 20 [
Commun."y Hospiul Air Force FY92 $8.152,998 1.8 30 4]
Lommunity HOSEILel AN Fune V02 €1014 104 1894 25 G
Community Hospital A Force FY92 $6.593.%1¢6 1.214 25 4]
ﬁ Commumty Hospiul A Force FY% 34685502 824 15 0
Commumty “osgital A Force FY92 $4,069.426 706 15 0
Communiiy ospral At Foree FY%0 $6,004.132 1,278 30 ]
! Corimunity Mosptal Au Foree FY92 $6.467.47¢ 1,587 30 0
Community Hospial Ait Force FY9%0 $6,205.935 1,714 2 0
Community Hosp:ual At Force FY92 $6.04( 061 1,469 25 0
Commumity Haspital Axr Force FY90 32292017 47 S 0
l Community Hospis! Az Force FY®? $2.270,437 33¢ 5 0
Community Hotpual Air Force FY90 $5.806,051 1349 20 0
Community Hospital #ar Force FYo2 $5.191.437 1,142 20 0
I Comniunity Hospiu! A Foree FY90 $3.687.275 415 7 ]
Community Hospitat Air Force FY$2 23,746,266 475 ? 0
Commurn.y Hospual A Force FY90 34,158,084 1,121 30 0
Cotnmunity Hospital Air Foree FY92 3$3.397.211 956 30 0
Cominunity Hosputsl At Force FY90 $22.042.348 5.748 100 23
Commumity Hospital At Foree FY92 $17.446.320 150 100 23
Commuynity Hospual Aur Force FYoo $5.402.384 1,508 pi] 0
E Comme:.iy Hospral Au Force FY92 $5.973.954 1,626 20 0
Commuaity Hospial A Force FY9% $10.973.050 2,130 70 0
Community Hospital A Force Fyyz $15.191,572 2885 70 1]
! Cominurity Hogpital A Force FY%0 $8.338,1713 2332 3¢ (]
Community Hospual Air Foree Fye2 $7.608 877 1.858 30 ]
Community Hospiial Aur ¥orce FY90 340570 1,186 20 0
E Community Hospital! 2ar Foree FY92 $4.128. 731 1.036 20 0
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Table E-1. Data Used for Ambulatory Regression Model

Observad Restdents
Service Fusca! Ambulatory Toul plas
Facility Typr Branch Year Expenses Visits Interns
Medical Center Amy FY9%0 $52.107,120 477363 20
Medical Center Army FY92 $33.827.692 269.674 [
Medical Ceater Army FY90 $59.965,285 660728 197
Megical Center Army FY92 £67.948,984 192 197
Medica) Center Army FYS0 $120.958.288 1,030,000 524
Medical Center Asmy FY®R $714.611.728 1.027.586 a7
Medical Center Army FYsd $67,106.552 568.167 120
Medica) Center Amy FY92 $67.070.548 589,794 120
Medical Center Army FY%0 $84.355,680 25,533 198
Medical Center Army FY92 377562944 399.489 198
Mcdical Centes Amy FY% %60.134 316 731.348 137
Medsical Center Army FY92 $57,527.648 789.222 127
Medical Certn Amy FY% $69.253.916 910,164 201
Medical Center Amy Fy92 $87.899.904 912,130 194
Medical Center Navy FYSO $63.927.192 489,081 147
Medical Center Navy FY92 376.002.112 511902 n
Medicgt Center Novy FY® $127.805.312 1.168.376 339
Medical Center Navy FY92 $112,763,502 1,094,323 298
Madicst Center Navy FY90 $68.936.192 £65.293 256
Medical Center Navy Fro2 £112.000,392 622,077 247
Medical Center Navy FY9% $114,609.712 1164 750 i9
Medical Center Navy Fyv2 $162,181 888 1,239,082 190
Medical Center Air Force FYS0 $41,611,048 347 689 104
Medical Center A Foree FY92 $39.381,360 363,764 103
Medicat Center AurForce FYN $30,211,566 294,761 2>
Medicz! Cenier AirForce FY%2 $35,306,500 295,541 23
Medical Center Air Force FYS0 $49 142 460 422,132 37
Moedical Center A Force FY92 $44.609.264 451,423 3
Medical Center A Force FY® 541,064,376 393,367 38
Medical Center Air Force FY92 $45.979.704 416,€42 88
Modical Center At Force FY% $52,377.508 455831 109
Medicst Cenier Air Foree FY9 355,766,084 458777 109
Medical Center Aur Force FY% $97,293.120 323,006 27
Medical Center A Force FY92 $67.299.248 831,658 2n
Medicatl Center Arr Force FY9% $97.741.040 952,478 315
Medica! Center At Fores FY92 $106,157,982 923 99 395
Cominumity Hespital Ammy FY® 513544732 132,964 0
Community Hospual Army FY92 £11,128.092 142,246 o
Community Hospital Amy FY% 518487456 195,414 Q
Community Hospius} Army FY92 $17.035.042 180,425 0
Community Hospital Amy FY9% $18.975.804 205.91) 1]
Community Hospial Army FY92 $20.101,812 222310 0
Commurity Hospstal Army FYSO $19.810.768 206,777 0




Table E-1. Data Used for Ambulatory Regression Model (Continued)

Qbserved Residenss
Sevice Fiscal Ambylstory Total plus
Facility Type Branch Year Expenses Visits Interns

Community Hospua! Anny FyYe2 $20,534.620 206261 0
Commutaty Hospitt Army FY90 $15.771.22% 193247 0
Community Hospia! Army FY92 $i5IMI2 195523 0
Commutity Hoypita! Aumy FY90 $33.850.672 418.435 19
Community Hospial Armny FY92 $31,119.546 411770 19
Community Hepital Army FY9C $42 304,732 503.7115 0
Commumty Hospita! Anny FY92 $43,330.736 $69.833 0
Community Hospual Army FYSO 342,341,068 551.003 36
Commumity Hotpital Army FY92 345,605,392 586,128 36
Community Hospitsl Army FY%) 329,634,504 330,391 0
Community Hotp:tal Army FY92 $32.739.316 386398 1]
Coinraunity Hospiel Army FYo9d $28.195.416 421836 0
Communny Haspital Amy FY92 $27.027854 376366 0
Commur. ty Hospital Army FYoo 315,296,717 210.547 0
Community Huspiual Army Fy92 $15,893.734 164933 0
Comminity Hospits} Army Fyad $41.460.230 645 833 G
Commwrity Hospitl Army Fvs2 $39,300.280 667.139 0
Community Hospital Army FY® $33,910,720 477,015 0
Communny Hospual Ammy FY92 $37.024,680 $07.451 0

te Hosnuesl Army Fy<o $24.0606822 303,654 0
Community Hospial Army FYo? 325,185,678 37.68) 0
Communmty Hosmal Army Fyvwo 940.070.940 500.134 0
Commuaty Hospial Anny FY92 $51,058.376 538.83% 0
Community Hoxpatal Armmy T 316,987,788 173.437 9
Community Hospiual Army Fy92 $15.597.501 162.723 0
Commumty Hospiual Army FYw0 341,366,200 §25.713 0
Community Hospital Army Fyo2 316,597,656 533.383 <
Communty Hospii Ay Fyo0 $18,650,26v 160,640 0
Community Hospital Amy Fyo2 315.445 345 19%.520 0
Community Hospital Amy Fyse $27.263.356 297,015 [i]
Communiy Hospial Anny Fv92 316081 818 171.€28 0
Commumty Hospital Army FYoo $14,420.182 159,463 0
Commumity Haspial Army Fyd $14737.264 150,702 0
Commutaty Hospital Amy Fy9Q 348,086,524 331,856 35
Commumity Hospital Army +v92 $50.596.000 382 467 3s
Community Hosp:us! Array FY9 $34.201 12 459.267 [}
Community Hospits! Asmy FY92 $16.909.02° $G1,071 0
Commututy Hospial Army FY90 $28.449,194 368,761 [}
Community Horpial Army FYol 330,098 956 180 284 1]
Comrun.iy Hospital Amy FY® $51.973.408 731,151 25
Commun:ty Hospial Army FY92 $40.59v,208 669,959 28
Comnmunity Hospial Army FY90 $19,767,300 290,023 1]
Community Hospisl Army Fy9? 315527654 315.488 0
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l Table E-1. Data Used for Ambulatory Regression Model (Continued)
Observed Residents
Service Fuscal Ambulstory Toul plus
I Facility Type Branch Year Expens: - Visit Imerns
Community Hospiut Army FY90 $18,541 446 198,361 0
Corimumity Hosp:ul Amy FY92 $17.551 900 220.553 o
I Community Hospial Army FY%® 527,882,848 347.619 18
Commuaity Hospitsl Army FY92 328,602,426 374.429 18
Commuaity Hospial Army FYoo $38.908.706 99.025 0
l Communtty Hospital Army FY92 $8.858.634 108.630 0
Community Hosmial Army FY% 38.760.310 107,195 [V}
Commumity Hospatal Amy Fy92 $7.822.539 100.758 [}
I _'Communu-,- Hospial Navy FY9% $2.837.061 <42.448 0
Communiy Hospital Navy FY92 32,360,816 30.429 0
Community Hospual Navy T'yw $38,770.836 401,972 37
' Comneunity Hospiat Navy Fy92 $50.593.268 495,364 30
Community Hospital Navy FY%0 $38.959.024 281,865 0
Community Hospital Navy Y9 $33,506.952 209.597 0
B Community Hespital Navy Fvso $11,700,649 108,275 0
Community Hospite! Navy FY92 313,508 859 152.01% 0
Community Hospitat Navy FY90 $8.987.172 129.213 [}
! Commumity Hospual Navy £Y92 38,610,120 100,493 [
Community Hospital Navy FY%0 $22437.672 187.443 0
Cu Navy Fyo 219.923.954 213,594 0
Community Hospital Navy FYy0 340,409,776 404,061 40
Community Hospital Navy FY92 $19.043.i72 350,755 35
Communny Hoapitsl Navy FY90 $54,42; 980 489 645 39
Community Hospital Navy FY92 $54.194.93¢ 502,202 34
Cominumity Hospitai Navy FYS0 $34,344 648 430,893 a
Community Hospital Navy Fy92 $29.847 436 382078 0
Community Hospital Navy FYS0 $36.266,828 4069 425 0
Conumunity Hospital Navy Fyo2 $36,564,996 346 481 0
Commumty Hospia! Navy FY20 $10.259,392 85,851 0
Communmity Hospital Navy FY92 $13.649.075 80,825 0
Communny Hospual Navy FYQ 333,700,912 379,403 (]
Community Hospital Navy FY92 £31,060.5%0 421,214 1]
Community Hospial Navy FY90 315.070.213 162,897 0
Community Hospstal Navy FYS? $11.436047 167,259 0
Cemmuniny Hospiat Navy FY9o $20,423,2¢48 144 897 [
Community Hospuat Navy FY92 $21,392,5%6 173,886 0
Community Hospitsl Navy FY90 $35,933,264 359.000 37
Commurnuty Hospitat Navy FY92 $36.319.508 371356 27
Community Hospital Navy FY90 $24,122.36% 263,362 ]
Community Hospitat Navy FYo2 320821628 263,150 0
Community Hospital Navy FY% 324,198,176 183,946 0
Communuy Hospital Navy FYo2 $2i,980.022 189,565 0
Community Hospital Navy FY%0 $20.484,026 133.545 0

Community Hospitai Navy Fyv2 $18.664.134 139.003 0




Table E-1. Data Used for Ambulatory Regression Mode! {Continued)

Observed Res:dents
Service Fiscal Ambulatory Total plus
Facihty Type Branch Year Expenses Visus interns
Community Hosprial Navy FY9% $30.9%4,972 374,410 14
Commuaty Hospiial Navy FY9 $33.049.012 377.83% 3
Community Hospial Navy FY® 39,596.66) 119,600 0
Community Hospilal Navy FY92 $13011,474 142 445 0
Communty Hospital At Force FY%) £10.270.624 210323 0
Community Hospuital At Force Fy92 $18.03¢.624 209188 0
Communuty Hospital Aur Force FY® 322.484.266 231,304 o
Community Hosgaal Arr Force Fvo2 328,785.852 253.8460 0
Community Hospital A Force FY%0 $18.217.202 224,558 o
Cemmunity Hospital An Forge FY92 $21.643.008 23i.363 Q
Community Hospial Arr Force FY%0 $21,096.726 206.873 0
Ccommunity Hospital Air Force FY92 $17.851.022 207.227 0
Community Hospita! Air Force FY90 $13.811.203 151 819 Q
Community Hospital Air Force FY92 %13,058.043 160.02¢ 0
Community Hospiwl A Force FYQ0 38,707.413 83.729 0
Community Hosp.tal Air Force FY92 $9.156.479 89.090 [\
Community Hospital At Force FYso $15.250.582 155,683 0
Cummunity Hospsual Air Force FY92 $12,586.104 160,001 0
Community Hospral Air Force FY9 $8.943.3%1 134.640 Q0
Commun:ty Hospitat Aif Fere FY92 $9.729.978 115527 0
Commumity rospitel Alr Foice FY9%0 $11.476.412 121,789 ]
Commumty Hospstal At Force FY92 $11.811.377 139939 0
Community Hosaul Avr {-orce 190 $9.391.255 114,495 0
Community Hospital At Force FY92 39,652,935 115,555 0
Community Hospiwal Aut Foree FY90 $18.278.188 197344 0
Commumty Haspisl Asr Force Fyo2 $16,781.518 206,701 o
Commun:ty Hospiual Awr Force FY® $23,880,722 242950 0
Comimunity Hosprial At Foree Fy92 $24,526222 255.716 v
Community Hespatal Air Force FYS0 $7,988,387 121,205 0
Community Hosprial A Force FY92 $9.465.995 142.3¢6 [}
Communiiy Hospitat A Force FY90 $34,759.488 368,020 [k
Crmmunity Hospital Air Farce FYo2 $17.194 600 377839 17
Community Hospatat A Force FYQ0 215471 393 129,764 0
Community Hospatal Air Force Fy92 $14.892.206 138,053 ]
Commuarty Hosprual A Fovee FY%0 $25.704.104 258,824 0
Communtzy Horpital Air Force FY92 321,003,394 261,320 0
Community Hospnal Atr Force FY%0 $i2934.948 115.402 0
Commuriry Hospial Air Force FY92 $14,300,167 127.452 0
Comiaunity Hospral A Force FY90 $10.321.056 95.879 0
Commun:ty Hospial At Force Fy9 $1:.086,38% 103.266 0
Commun:ty Hospilal Au Force FY%o 311,035,723 125925 Q
Community Hospual A Force Fyo2 $12,631418 136,909 0
Comnmunity Hospital Aur Force FY9% $9.986.087 106.268 1]

Communuy Husprat Aur Force FYS2 $10.545 803 101,18 0




Table E-1. Data Used for Ambulatory Regression Model (Continued)

Observed Restdents
Service Fascal Ambulstory Tota! plus
Facility Type Branch Year Expenses Visits nteins

Community Hospital At Force FYoO $9.813.223 114.080 \]

Community Hospitel Ass Force FY.2 38345319 86,272 n

Community Hospital Au Force FY®0 $13.770.716 187,016 [

Community Hospial Ai: Foree Fy92 $14.491.033 179.639 0

Coiamunity Hosptal Mg Force FY% $$.967.118 69.876 0

Community Hospia) Air Force FY92 $6.197.658 08,324 0

Community Hospial At Force FY%0 $7.192.368 84,487 0

Communiy Hosptal At Force FY92 $6,742 480 68,785 0

Coinmunity Hospil Anr Force FY9 $7.868.090 38,040 0

Community Hosp.tal Air Fore FY92 $7.494.509 81.612 [}

Community Hotpial Arr Force FY90 36.126.14) $6.405 (1]

Community Hospssl Arr Force FY92 $6.078.302 $7.451 0

Communtty Hospial Aur Force FYW $7.913.01¢ 94,378 L]

Communuy Hospiul Air Force Fy92 $8.851.166 97.21% 0

l Cominumty Hospital Air Force FY30 $22.258.158 2717216 6
Community Hospital Aus Force Fyo2 3$23.649.000 281,074 o

Community Hospua! Air Force FY%0 $20.748.568 227,023 0

Comimunity Hospual Air Force FY9 $21.006.348 234302 0

i Community Hospital A Force FY%0 $11.266.732 105,758 0
Commumity Hosprial Ar Force FY% 3156703795 175.676 0

Commumity Hospual Arr Force FY92 $17.172.900 180,277 (1]

! Commumty Hosputal Air Force FY%0 $10,029.054 120,677 0
Community Hotpital Air Force £Y92 312.101.683 116,534 [

J Cominuruity Hospital Air Force FY90 $9.121.634 98914 0
' Community Hospitai Air Force FY92 $10.699.303 117418 0
Commuraty Hospitai Aur Force FY% $7.360.494 71.203 4]

Community Hospial Aur Force FY92 $7.361,229 69,170 ]

I Commumty Hosprel Aur Force FY30 39,325,527 101.184 [
Community Hospital Air Force FY92 $6.994.956 118,108 0

Community Hospual At Force FY9% 311,509,927 128.783 0

I Commyunity Hospia! Air Force FY92 $13.913.386 140,656 0
Community Haspita} Aur Force FY% $7.588 485 98,995 0

Commumity Hospral Aur Force FY92 $8,729.040 105,111 [

I Communuy Hospital Air Force FY® $10.130.415% 113,573 0
Commumity Hosputal A Force Y92 $10.790.338 115.486 0

Community Hospitsl A Farce FY9% $13.875 480 224383 0

l Community Hospatal Air Force FY92 $19.487,286 217.834 ]
Community Hospual A Foree FY9n 37388611 10138 1]

Communuy Hospital Aur Force FY92 37,492 349 77.101 0

! Community Hospital Aur Forge FY9% $13.122,908 133,666 0
Communtty Hospual ArrFaice FY92 $14,572,.450 176,379 0

Community Hozpusl At Force FY% $8,976.990 84,363 0

I Commumty Hospiual A Force FY92 £8.655.609 84,195 0
Commumty Hospital Au Foice FY% $9.697.579 139.044 0




Table E-1. Data Used for Ambhulatory Regression Model {Continued)

Observed Residents
Service Fscal Ambulatory Toul plus
Facihty Type Branch Year . Expenses Vaitits nterns
Community Hospital Air Force FY92 310,081,659 138,780 o
Communuty Hospital Air Force FYS0 $7.310433 $9.618 0
Communuity Hospital Aur Force FY92 20,674,853 £6.907 [
Communmity Hosputal Air Force FYQQ $10.742310 KL ]
Community Hospital Aur Furce o2 $11.490.84¢ 128 522 4]
Communuity Hosputal Aur Force FY90 $5.595.820 $0.7%7 0
Comriunuy Hospial Au Force Fyo2 $°.786.481 45 459 [
Cemmunuy Hospital Au Force FY®0 $15.104.660 139,782 0
Community Hospual Asr Force FY92 $12.422.900 136,160 0
Community Hospitsl Atr Force YY) $29.222.75% 2882314 px)
Coramunity Hospusl Arr Force FY92 $27.366.67¢ 246,450 23
Community Hospiuat Aat Force FYeo $12,271.935 159,249 1}
Community Hospial A Force FY92 $13,049,720 171,100 [}
Communiy Hospuat At Force Fya 323.810.8%8 283.072 0
Community Hosputat Arr Force FY92 $28.088.238 276,122 0
Community Hospuat Air Force FY%0 $i3.326.308 153,328 [
Community Hospatal Air Force FY92 $i2.834.950 138,620 0
Community Hospuat Arr Force FY%0 $7.335.154 95.000 [
Community Hospual Aur Force FY92 $7.781,263 80.104 [
Clinc Army FY%0 $17.513.274 187,553 0
Climic Amy FY92 $21.510.900 237554 0
Clime Army FY9%0 $4327.862 35.25% 0
Chinic Armmy Fvo2 $3.453,514 28.164 a
Clinig Navy FY%0 $2.023 899 103748 0
Chme Havy FY92 $571.490 112,056 0
Climie Navy Fv¥90 34,448 301 41,227 0
Clime Navy FY92 $5.048 686 39,045 [
Climic Navy £YOO $38.302.652 297,352 0
Chime Navy FY92 $22,54%.246 3307 0
Chne Navy FY9 $5,598.707 41814 0
Chimc Navy Fy92 $5,548,504 43.620 [{]
Chmc Navy FY%0 $11.915 566 100,596 0
Chimnc Navy FY92 $11.655,670 128,004 0
Clinic Navy FY90 $5.743 466 71,258 o
Chime Navy FYO92 $5.008.637 69,117 Q
Chne Navy FY%0 $13.659,860 120,250 ]
Chmic Navy FY92 $13.227 803 33,000 0
Chmc Navy FY% $2.526.169 32.949 i}
Chnie Navy FY92 $4.103,75% 34,134 0
Cinic Navy FY90 31.427.097 38,840 0

Chme Navy FY92 34,907,767 3 a8 0




i Table E-1. Data Used for Ambulatory Regression Modei (Continued)
Observed Residents
Service Fiszal Ambulstory Total plus
I Facitity Type Beanch Year Lxpenses Visits Intens
Chme Arr Force FY9 $8,179.521 R4.887 Y
Chnic At Force FYo? $9.008.053 92,345 [d
I Clime At Force Fyso $5.389.040 §7.968 [
Chmc A Force FY92 32.959.80: 58,397 o
Chinic At Force £Y® $4,010,303 31.42) 0
i Chinic Aur Forze Fye2 $3.527.7%2 30,875 0
Climg Aar Force FYon S5 441241 85693 [
Chmig Air Foree FY§2 $0.130.879 2w J
' Climc Aur Force FYH $8.550.385 105,937 0
Chmic Aar Force FY92 $9.238,621 1181384 0
Cline A Force FY90 $3.463.059 36,962 o
I Clhinie Aur Force FY92 $2.882.228 31,824 0
Chinie Air Forre FY90 $8.185.738 110,316 0
Clhinie A Force FY92 $8.729.8)3 114,628 0
Chmic Aur Force FY90 $7.457,530 99.330 o
Chimic Aur Force FYv2 $7.920.434 93.029 0
Chnic Aar Foree FY®O $5.408 805 02.661 0
Clinse Aur Force FY92 $5.548 538 55,325 0
I Clime At Foree FY9o $4.141.730 42449 0
Chnic Atr Foree Fy92 $4,403.002 44,053 0
Ciimie Aur Force Fro $4.950.101 57413 ¢
l Chinic Aur Force FYo2 £5.864,185 58.330 0
Chinic Arr Force FY90 32,453,039 32,500 Q
Climic Aur Force FY92 $1. 175482 32340 1]
I Clinic Aur Foree FY9 $6.425.173 69,397 0
Chnic Arr Fotee FY92 $6,4806,254 34,015 o
Clinig Aur Foree FY90 $2,968 466 31,494 V]
. Chnic At Force FYo2 $3.449272 32251 0
Chnie Air Force FY% $4.690,709 33,373 [}
Chinic Air Force FYoz $5,200,937 $3,.358 0
l Chme Aur Force FY%0 36436432 79.113 ]
Cinic At Force FY92 $6.271.038 72,206 0
Chiny, Air Foree FY9% $7.848.717 109,069 i)
I Chnic Atr Force FYo2 48,908,053 134852 v
Chimic At Forge fY%0 $4.203,921 50,093 0
Comic A Force FY92 35.017.67% $0.478 0
I Chnic Air Force FY9 $3.137.744 37862 0
Chrie A Force Fy92 $4.297.298 39473 0
Chinic At Force FY® $1927.038 26,548 0
| l Clinie A Force FY9: $2.271,748 21,538 0
Chime Air Faice FY90 £4.795 991 64,049 0
Clinic Air Forge FY92 $2,220.807 28415 0
‘ Chnie ArrForce Fyoo $4.103.891 50,832 0
Chinc A Fosce Fyo2 34019439 30,783 o
Clinie Air Forge FYoQ $4.989.26% 60.651 o




Table E-1. Data Used for Ambulatory Regression Model (Coritinued)

Obseived Residents
Seivice Fiscal Ambulatory Toul plus
Facility Type Branch Year txpenses Vs lateins
Clhime Aur Force Fyo2 $5.710.321 50941 0
Chimic A Force ryeo 34,958 6u2 35.44¢ [
Clhime A Force Fve2 34184182 $2.576 1]
Chne At Force Fyou $9.194 9064 149,706 o
Clhime Air Force Fy92 $10.480.267 155.203 0
Chmic Air Force FYon 53,608,189 20.659 0
Climig Avxr Force Fyo2 3929010 30944 0
Chne Arr Force F790 $3.094.781 20,651 0
Chinie Air Force FY92 $31011.962 22.82% o
Chnic Air Force FY%0 $5.105.233 61421 0
Chnie At Force FY92 $4.710.100 42578 [d
Climic Aun Force FYS0 $1.920.924 21.47% 1}
Chimie AirForsc FYy92 $2,827.627 21227 y
Chinic A Foice FY%0 35.180.999 47.014 0
Chingg At Foree FYol $4,951.920 43,993 0
Chiae At Force FY«0 $1.744.580 18.820 0
Climic A Force FYY%0 $2.236.954 11.266 0
Clinic Aur Force FY92 32.645.802 11.482 [
Chaie Aur Force FY$%0 32542112 14.891 0
Chm¢ Aar Force Fyv2 %3.007.387 13907 )
Chinie Air Force FYSU $Las18 19,086 ©

Cinge At; Force FY92 32.373.893 21,520 0




APPENDIX F
ABBREVIATIONS
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ACH
AFB
AFR
AFSC
AFSP
AH
AMC
AMS
ANG
ASW
ATH
AWACS
BAQ
CENTCOM
CHAMPUS
CMA
CmbtZ
CMI
COMA
CommZ.
CONI'S
CR1
CSH
DBOF
DMDC
DMFO
DMIS

ABBREVIATIONS

Army Community Hospital

Air Force Base

Air Force Reserve

Air Force Specialty Code

Armed Forces Scholarship Program
army hospital

Air Mobility Command or Army Medical Center
Army Management Structure

Air National Guard

anti-submarine warfare

air transportable hospital

airborne warning and control sysiem
tasic allowance for quarters

Central Command

Civilian Health and Medical Program of the Uniformed Services
case-mix adjusted

combat zone

case-mix index

Cost of Medical Activities
communications zone

continental United States
CHAMPUS Referm Initiative
Combat Support Hospital

Defense Business Operations Fund
Defense Manpower Data Center
Defense Medical Facilities Orfice

Defense Medical Iiformation System

F-1



DMSSC
DNBI
DoD
DRG
EA
FBMS
FEHBP
FFS
FICA
FISA
FORSCOM
FSSG
FTE

FY
FYDP
GAO
GME
HCFA
HMO
iDA

IF

IMA
JOPES
JUMPS
LAMPS
LANTCOM
MASH
MAW
MEPRS
MFP
MilPers
MOS

Defense Medical Systems Support Center
disease/non-battle injury

Department of Defense

Diagnosis Related Group

economic analysis

Fleet Ballistic Missile System

Federal Employees Health Benefits Plan
fee-for-service

Federal Insurance Contributions Act
Force Integration Support Agency
forces Com:nand

force service support group

full-time equivalent

fisca! year

Fuiure Years Defense Program
General Accounting Office

Graduate Medical Education

Health Care Financing Administration
health maintenance organization
Institute for Defense Analyses
industrial fund

Individual Mobilization Augmentee

Joint Operational and Planuing Execution System

Joint Uniformed Military Payroll System
light airborne multi-purpose system
Atlantic Cornmand

Mobile Army Support Hospital

Marine air wing

Medical Expense and Performance Reporting System

Majo- Force Program
military personnel

Military Occupaticnal Specialty

F-2
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MPM

MSC

MTF

NEC

NH

NNMC
NOBC
o&M

OASD
OASD(P&R)

OCONUS
OD(PA&E)
OMB
OSD
P&D
P&R
PA&E
PACOM
PCs

PE

PPO
ROTHR
RPMA
SOFCOM
SOUTHCOM
TAADS
TAD
DY
TPU
IJMC
USAF

l

Medicai Planning Model

Medicai Service Corps

military treatment facility

Navy Enlisted Classification

Naval Hospital

National Naval Medical Center

Navy Officer Billet Classification
Operaticns and Maintenance

Office of the Asistant Secretary of Defense

Office of the Assistant Secretary of Defense (Personnel and
Readiness)

outside the continental United States

Office of the Director (Program Analysis and Evaluation)
Office of Management and Budget

Office of the Secretary of Defense

planning and design

Personnel and Readiness

Program Analysis and Evaluation

Pacific Command

permanent change-of-station

Program Element

preferred-provider organization

relocatat '= over-the-horizon radar

real property maintenance activity

Special Operations and Forces Command
Southern Command

The Army Authorization Document System
temporary additionel duty

temnorary duly

Troop Program Ur. t

unspecified minor construction

United States Air Force
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USEUCOM United States European Command
USSTRATCOM  United States Strategic Command
USUHS Uniformed Services University of the Health Sciences

VRI Vector Research, Incorporated
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